1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%. 
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS. 
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BOM Groups 
BOM GROUP BOM OPTIONS 


Alternate Parts 








PART NUMBER | ALTERNATE FOR] BOM OPTION 
PART NUMBER 





MLB_COMMON ALTERNATE, COMMON, MLB_MISC,MLB_DEBUG: PVT, MLB_PROGPARTS 








37681032 37680855 
MLB_MISC PP5V5_DCIN:NO, TETHV:P1SV, EDP, CAM_XTAL:NO, CAM_WAKE:NO, APCLKRQ: ISOL, TPAD_INTWAKE: SHARED, USB_PWR:S3, SD_ON_MLB, VCORE_FETS, SSD_LPSR:S3 








MLB_DEVEL: ENG ALTERNATE, BKLT : ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_ISL, DBGLED, ISNS:ENG 37681129 37680855 








MLB_DEVEL:PVT XDP_CONN 37681089 37681128 








MLB_DEBUG: ENG XDP, SAMCONN 13880684 13880660 








MLB_DEBUG:PVT BKLT: PROD, XDP, SAMCONN, ISNS: ENG, DBGLED, XDP_CONN 13880703 13880648 








MLB_DEBUG: PROD BKLT: PROD, SAMCONN, XDP, ISNS:PROD 15280586 15281301 

















37280186 37280185 





19780479 19780478 
CPU DRAM CFG Chart 37681053 37680604 


37180713 37180558 


Current Sensor Configuration 
BOM GROUP BOM OPTIONS 














ISNS: ENG a Es, Cru as YE, ATREOR : ea, P3v385_19N8:¥83, 3V280_15NS:YES, OTHER HS_15 : X VENDOR CFG 1 CFG 0 








12880371 12880376 
ISNS:PROD : DRAM w so AIRPORE_zat 0, 980_TaNe: Ea, LEDRKLT_ZaNasNo, 63 1, av890_25NaNo, OTHER » oa rs:no, panen_rousse HYNIX 











15281821 15281757 
SAMSUNG 


CPU DRAM SPD St MICRON 
BOM GROUP BOM OPTIONS ELPIDA 








19780480 19780343 











19780481 19780343 











10780254 10780241 





DDR3:HYNIX_4GB RAMCFGO:L, RAMCFG1:L, RAMCFG2:L, RAMCFG3:L, DRAM_TYPE: HYNIX_4GB 





35383452 35381286 





DDR3: HYNIX_8GB RAMCFGO:L, RAMCFG1:L, RAMCFG2:H, RAMCFG3:L, DRAM_TYPE: HYNIX_8GB 





12880386 12880284 





DDR3 : SAMSUNG_4GB RAMCFGO:L, RAMCFG1:H, RAMCFG2:L, RAMCFG3:L, DRAM_TYPE: SAMSUNG_4GB 








12880397 12880325 





DDR3 : SAMSUNG_8GB RAMCFGO:L, RAMCFG1:H, RAMCFG2:H, RAMCFG3:L, DRAM_TYPE: SAMSUNG_8GB 








37780155 37780104 





DDR3:ELPIDA_4GB RAMCFGO:H, RAMCFG1:H, RAMCFG2:L, RAMCFG3:L, DRAM_TYPE:ELPIDA_4GB 








12880398 12880220 





DDR3:ELPIDA_8GB RAMCFGO:H, RAMCFG1:H, RAMCFG2:H, RAMCFG3:L, DRAM_TYPE:ELPIDA_8GB 

















19780542 19780544 





DDR3:MICRON_4GB RAMCFGO:H, RAMCFG1:L, RAMCFG2:L, RAMCFG3:L, DRAM_TYPE:MICRON_4GB 





19780545 19780544 





DDR3 :MICRON_8GB RAMCFGO:H, RAMCFG1:L, RAMCFG2:H, RAMCFG3:L, DRAM_TYPE:MICRON_8GB 





138S0681 13880638 





DDR3:HYNIX_16GB RAMCFGO:L, RAMCFG1:L, RAMCFG2:L, RAMCFG3:H, DRAM_TYPE:HYNIX_16GB 





13880841 13880638 





DDR3 : SAMSUNG_16GB RAMCFGO:L, RAMCFG1:H, RAMCFG2:L, RAMCFG3:H, DRAM_TYPE: SAMSUNG_16GB 





376800014 37680761 





DDR3:ELPIDA_16GB RAMCFGO:H, RAMCFG1:H, RAMCFG2:L, RAMCFG3:H, DRAM_TYPE:ELPIDA_16GB 





15281876 15281804 





DDR3 :MICRON_16GB RAMCFGO:H, RAMCFG1:L, RAMCFG2:L, RAMCFG3:H, DRAM_TYPE:MICRON_16GB 








10780255 10780240 





10780250 10780248 


Programmable Pa 
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 








870-5074 870-1938 








870-5071 870-1940 
33580915 1 om, MBIT, SPI, u2890 CRITICAL TBTROM: BLANK 








860-3428 860-1327 
341800159 29, EEPROM, FALCON RIDGE(V27.1), PROtO 0, : u2890 CRITICAL TBTROM: PROG 








860-3690 860-1328 
33881214 c, SMc12-B1, domn2/ PS MCU, 1! u5000 CRITICAL SMC : BLANK 








33380787 33380677 DRAM_TYPE: HYNIX_4GB 
335S00006 C, SERIAL FLASH, 64 MBIT 3V, Uu6100 CRITICAL BOOTROM_MAC: BLANK 








33380785 33380681 DRAM_TYPE: HYNIX_8GB 




















335S00007 C, SERIAL FLASH, 64 MBIT 3V,WS U6100 CRITICAL BOOTROM_NUM: BLANK 








341800153 C/EEZ ROM(VOL08), PRO! ora uU6100 CRITICAL BOOTROM: PROG 


























Module Parts 
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 








337800029 DW, QGH9, DO, 1.8, 15M, 2+2, 0.7, 4M, B1168 u0500 CRITICAL CPU:2.1GHZ 





337800073 DW, QGHB, DO, 1.6, 15H, 2+2, 0.6, 4M, B1168 u0500 CRITICAL CPU:1.6GHZ 





338S00069 ‘- 2 U2800 CRITICAL 





33881264 TC, BCM1 5700821 ac, MRA, 8X8, 208FCBGA U3900 CRITICAL 





607-6811 ASSEMBLY, SUBASSY, PCBA, HALL EFFE! J6955 CRITICAL J110_MLB 





946-5477 uy GLUE, MLB, 741_943 GLUE CRITICAL 





825-7670 LABEL, TEXT, MLB, K21/K78 LABEL 





376800036 v, 3 3 Q7310,07320 CRITICAL VCORE_FET: REN 





376S00037 : V,30A,6.1M,@P 3.3X3.3 DEN Q7311,07321 CRITICAL VCORE_FET: REN 





37681194 |, 30V, 15.34, 12M,8P 3.3x3.3 DEN Q7310,07320 CRITICAL VCORE_FET:VSHY 





37681193 N-CH, 30V, 3 3 Q7311,07321 CRITICAL VCORE_FET:VSHY 





900-0090 SOLDERPASTE CRITICAL 





825-7987 LABEL, MLB, J41/J343 NEW_LABEL 





DRAM Parts 
PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 








333S0677 c, SDRAM P 02400, u2600 CRITICAL DRAM_TYPE:HYNTX_4GB 





333S0681 R Sb, LPDDR3-1600,178P FEGA 2300, u2500,02600 CRITICAL 





333800001 IC, SDRAM, 23NM, 8GB, LPDDR3-1600,178P FBGA 02400, U2500,U2600 CRITICAL 
SYNC_MASTER=J43_MLB SYNC_DATE=01/17/201 





333800003 IC, SDRAM, 23NM, 1668, LPDDR3-1600,178P FBGI 02300, 02400,02500, 02600 CRITICAL :SAMSUNG_8GB 





BOM Configuration 


<SCH_NUM>| D- 


REvT STON 


33380793 IC, SDRAM, 8Gb, LPDDR3-1600, 1 02400, u2600 CRITICAL ELPIDA_AGB 





333S0791 Gb, LPDDR3-1600, 17 02300 u2500,u2600 CRITICAL ELPIDA_8GB 
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33380793 IC, SDRAM, 8Gb, LPDDR3-1600, 1 u2300, u2500,u2600 CRITICAL :MICRON_4GB © <E4LABEL> 





33380791 SDRAM, 1661 1 02400, 02600 CRITICAL MICRON_8GB NOTICE OF PROPRIETARY PROPERTY: BRA 
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BOM Variants 


Alternate Parts 








BOM NUMBER 


BOM NAME 


BOM OPTIONS 





639-00613 


PCBA, MLB, BETTER, HY-4GB, X430 


MLB_CMNPTS, CPU:1.6GHZ, DDR3: HYNIX_4GB, ALTERNATE 


PART NUMBER 


ALTERNATE FOR 
PART NUMBER 


BOM OPTION 








639-00614 


PCBA, MLB, BETTER, HY-8GB, X430 


MLB_CMNPTS, CPU:1.6GHZ, DDR3: HYNIX_8GB, ALTERNATE 


685-00044 


685-00045 








639-00616 


PCBA, MLB, BETTER, SM-4GB, X430 


MLB_CMNPTS, CPU:1.6GHZ, DDR3 : SAMSUNG_4GB, ALTERNATE 





639-00617 


PCBA, MLB, BETTER, SM-8GB, X430 


MLB_CMNPTS, CPU:1.6GHZ, DDR3 : SAMSUNG_8GB, ALTERNATE 








639-00621 


PCBA, MLB, BETTER, EL-4GB, X430 


MLB_CMNPTS, CPU: 1.6GHZ,DDR3:ELPIDA_4GB 





33380704 





33380700 




















639-00622 


PCBA, MLB, BETTER, EL-8GB, X430 


MLB_CMNPTS, CPU:1.6GHZ,DDR3:ELPIDA_8GB 





639-00695 


PCBA, MLB, BETTER, EL-16GB, X430 


MLB_CMNPTS, CPU:1.6GHZ,DDR3:ELPIDA_16GB 





685-00043 


CMN PTS, PCBA,MLB, X430 


MLB_COMMON, J110_MLB 





685-00044 


VCORE FET, REN, X430 


VCORE_FET: REN 





685-00045 








VCORE FET, VSHY, X430 





VCORE_FET:VSHY 








BOM Groups 





BOM GROUP 


BOM OPTIONS 





MLB_PROGPARTS 


BOOTROM: PROG, SMC:PROG, TBTROM: 








Programmable Pa 





PART NUMBER QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL BOM OPTION 





341800147 1 


IC, SMC-A3, EXT, Vaxxx, PROTO 0, J110 


U5000 


CRITICAL SMC : PROG 





Sub-BOMs 





PART NUMBER 


DESCRIPTION 


REFERENCE DES 


CRITICAL BOM OPTION 





SYNC_MASTER=MASTER 
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BOM Variants 


Apple Inc. 


SYNC_DATE=MASTEH 


SCH_NUM>| D_ 


F4LABEL> 














685-00043 CMN PTS, PCBA,MLB, J110 CMNPTS CRITICAL MLB_CMNPTS NOTICE OF PROPRIETARY PROPERTY: 
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685-00045 VCORE FET, VSHY,J110 VCOREFETS CRITICAL VCORE_FETS 





























PD Module Parts 





806-5107 


CAN, TOPSIDE, ALT, 341/43 


TBTTOPSIDE_2P_FENCE 


CRITICAL 





806-5108 


CAN, TOPSIDE, COVER, ALT, J41/J43 


TBTTOPSIDE_2P_COVER 


CRITICAL 





806-3142 


CAN, TBT, J11/J13 


TBIFENCE 


CRITICAL 





806-3215 


CAN, COVER, TBT, J11/J13 


TBICOVER 


CRITICAL 





806-3216 


CAN, MDP, J11/J13 


MDPCAN 


CRITICAL 





806-3083 


SHLD, USB, MLB, J11/J13 


USBCAN 


CRITICAL 





F2S-1 793 











INSULATOR, CPU, 341/343 





CPU_INSULATOR 





CRITICAL 











CPU Heat Sink Mounting Bosses 


Z0413 
4.50D1.85ID-1.78H-SM 


Z0410 
4.50D1.85ID-1.78H-SM 





(O 


Z0411 
4.50D1.85ID-1.78H-SM 


5 


Z0412 
4.50D1.85ID-1.78H-SM 





©) 1 


Fan Boss 


20405 
STDOFF-4.50D1.8H-SM 





eel 3S 


X21 Boss SSD Boss 


20414 20415 


STDOFF-4.50D1.9H-SM STDOFF-4.50D1.9H-SM 








EMI 1/0 


DisplayPort Pogo 


CRITICAL 


280405 
POGO-2.00D-3.6 





K86-K87 


Pogo Pins 


USB/SD Card Pogo 


CRITICAL 


2S0407 
POGO-2.00D-2.95) 





K86-K87 


SLO401 


TH-NSP 


998-2691 


SLO403 


TH-NSP 





998-3975 


SLO405 


TH-NSP 


998-2691 


SLO407 


TH-NSP 


C5 





998-3975 


SL-1.1X0.45-1. 420. 


Can Slots 


SLO402 


TH-NSP 


2x MDP connector 


998-2691 


SLO404 


TH-NSP 


SL-1.1X0.45-1.4%0. 2x USB connector 





998-3975 


SLO406 


TH-NSP 


2x TBT pin diodes 


998-2691 


SLO408 


TH-NSP 


SL-1.1X0.45-1. 420. 2x TBT chip 





998-3975 


SYNC_MASTER=MASTER SYNC_DATE=MASTEH 


PD Parts 
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<BRANCH> 








CRITICAL 
OMIT_TABLE 
U0500 


BROADWELL-ULT 


2C+GT2 
BGA 


DDI Port Assignments: SYM 1 OF 19 eDP Port Assignment: 
TBTSNKO DDI1_TXNO EDP_TXNO 
TBTSNKO DDI1_TXPO EDP_TXPO 
TBTSNKO DDI1_TXN1 EDP_TXN1 
TBTSNKO DDI1_TXP1 EDP_TXP1 
TBTSNKO DDI1_TXN2 
TBTSNKO DDI1_TXP2 
TBTSNKO DDI1_TXN3 
TBTSNKO DDI1_TXP3 



































TBT Sink 0 





Internal panel 
EDP_TXN2 


EDP_TXP2 
EDP_TXN3 
EDP_TXP3 

















lo Ja fa fa ja fa fa fa 








$458 O48 


PPVCOMP_SO_CPU 
TBTSNK1 


TBTSNK1 
TBTSNK1 
TBTSNK1 
TBTSNK1 
TBTSNK1 
TBTSNK1 
TBTSNK1 


DDI2_TXNO 
DDI2_TXPO 
DDI2_TXN1 EDP_AUXN 

DDI2_TXP1 EDP_AUXP AUXCH_C_P : 
DDI2_TXN2 wee 
DDI2_TXP2 pious 
DDI2_TXN3 EDP_RCOMP MCP_EDP_RCOMP 
DDI2_TXP3 EDP_DISP_UTIL TP_EDP_DISP_UTIL 








AUXCH_C_N “RO530 
24.9 








fF 








TBI Sink 1 
(MUXed with HDMI 
if necessary 

















la a fa fa fa fa fa ja 








PTEOTEOT FEOEEEOF 














MCP Daisy-Chain Strategy: 


CRITICAL 
OMIT_TABLE 


U0500 


BROADWELL-ULT : 
2C+GT2 exist between both TP’s on each corner. 
BGA 


Each corner of CPU has two testpoints. 





Other corner test signals connected in 
daisy-chain fashion. Continuity should 


NO_TEST SYM 17 OF 19 NO_TEST 
AW2 AY2 TRUE AY2 | pATSY_CHAIN_NCTF DAISY_CHAIN_NCTF TRUE 


AW3_AY3 TRUE AY3 | parsy_CHAIN_NCTF DAISY_CHAIN_NCTF A4 TPO500 
TPO531 a AEC DAISY_CHAIN_NCTE DAISY_CHAIN_NCTF A60 
Te. AW61_AY61 s _AY61 | parsy_CHAIN_NCTF ae =, Pe iDaeE TP0510 
DAISY_CHAIN_NCTF ue 5 6 
AW62_AY62 UE AY62 | patsy _CHAIN_NCTF io ~ 
B2 DAISY_CHAIN_NCTF A62 TPOS11 
TPOSO1 a entie beter DAISY_CHAIN_NCTF AV1 - 
TP. A3_B3 B3 | pAISY_CHAIN_NCTF a ~ TPO520 
DAISY_CHAIN_NCTF AW1 


DAISY_CHAIN_NCTF UE AW2_AY2 5 TPO521 
DAISY_CHAIN_NCTF ue AW3_AY3 

DAISY_CHAIN_NCTF ue AW61 AY61 

DAISY_CHAIN_NCTF UE AW62_AY62 

DAISY_CHAIN_NCTF AW63 












































A61_ B61 UE DAISY_CHAIN_NCTF 
B62_ B63 UIE DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 
c1_c2 UE DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF 



































TPO530 











CRITICAL 
OMIT_TABLE 
U0500 


BROADWELL-ULT 


2C+GT2 
BGA 


SYM 18 OF 19 
SPARE 
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CRITICAL 
OMIT_TABLE 


U0500 
BROADWELL-ULT 





PP1v0O5_S0 


56 53 49 40 3617 16 15 11 8 
62 60 57 





[e) 
a 
nm 


PRDY_L 
PREQ L 


PROC_DETECT* (pu) PRDY* 
(pu) PREQ*b 


! 








m 
a 
ny 


CATERR_L CATERR* 





O 


CPU_TCK 
CPU_TMS 
CPUPCH TRST L 


(pp) PROC_TCK 
(zpu) = PROC_TMS 
(1pu) PROC_TRST* 





Zz 
a 
Nv 











Rm 
a 
@ 


65 49 36 25 BT> CPU_PROCHOT_L 2 PROCHOT_R_L PROCHOT* 





O 


CPU 
CPU 


(zpu) = PROC_TDI 
PROCPWRGD PROC_TDO| 











SM_RCOMP<0> 
SM_RCOMP<1> 
SM_RCOMP<2> 


SM_RCOMPO (1pu) BPMO* 
SM_RCOMP1 (meu) BPM1* 
SM_RCOMP2 (mpu) BPM2* 
(1pu)  BPM3* 
SM_DRAMRST* (7pu)  BPM4* 
(mpu) BPM5* 

1/200 CPU MEMVTT PWR EN LSVDDO SM_PG_CNTL1 (meu) BPM6* 
201 > (ipu)  BPM7* 





























RO620° TP_CPU_MEM_RESET_L 


10K 
53 











eeetre ad dt 





SISSETTT at tet ts 




















PLACE_NEAR=U0500.AU60:12. 7mm 
PLACE_NEAR=U0500 .AV60:12. 7mm 
PLACE_NEAR=U0500 .AU61:12. 7mm a 
PLACE_NEAR=U0500.C61:12. 7mm 





CRITICAL 
OMIT_TABLE 
U0500 


BROADWELL-ULT 


2C+GT2 
BGA 


SYM 19 OF 19 
CFGO (1Pu) RESERVED RSVD_TP 
CFG1 (1Pu) RSVD_TP 
CFG2 (1Pu) 
CFG3 (Pu) RSVD_TP 
CFG4 (1Pu) RSVD_TP 
CFG5 (1Pu) 
CFG6 (1PU) RSVD_B43 
CFG7 (Pu) 
CFG8 (PU) RSVD_TP 
CFG9 (1PU) RSVD_TP 
CFG10 (1Pu) 
CFG11 (Pu) RSVD_TP 
CFG12 (1Pu) 
CFG13 (1Pu) RSVD 
CFG14 (1Pu) 
CFG15 (1Pu) 











CFG<0> 

CFG<1> 

6 6B CFG<2> 
65 62 16€ET> CFG<3> 
65 16 *<<ED CFG<4> 


68 6 €ET> CFG<5> 
CFG<6> 





























CFG<7> 
CFG<8> 
CFG<9> 
CFG<10> 
CFG<11> 
CFG<12> 
CFG<13> 
CFG<14> 
CFG<15> 






































CFG<10>:SAFE MODE BOOT NORMAL OPERATION = POWER FEATURES NOT ACTIVE 
CFG<9> :NO SVID-CAPABLE VR VR SUPPORTS SVID = VR DOES NOT SUPPORT SVID 
CFG<8> :ALLOW NOA ON LOCKED UNITS NORMAL OPERATION = NOA ALWAYS UNLOCKED 
CFG<4> :eDP ENABLE/DISABLE DISABLED = ENABLED 

CFG<1> :PCH-LESS MODE NORMAL OPERATION = PCH-LESS MODE 

CFG<0> :RESET SEQUENCE STALL NORMAL OPERATION = STALL AFTER PCU PLL CFG RCOMP CFG_RCOMP 


CFG<16> 
CFG<18> 
CFG<17> 
CFG<19> 


CFG16 (1PU) 
CFG18 (1PU) 
CFG17 (Pu) 
CFG19 (1Pu) 








PROC_OPI_( CPU OPT RCOMP 











OOS FECEEEEEEEEE ATES 





RSVD 





These can be placed close to J1800 
and are only for debug access RSVD 
RSVD 
RSVD 
RSVD 
PCH TD _IREF TD_IREF 





CPU_CFG<10> 
CPU_CFG<9> 











CPU_CFG<8> 








CPU_CFG<1> 














CPU_CFG<0> 
NOSTUFF HSW_PRE_ES2 NOSTUFF NOSTUFF NOSTUFF 


RO638> “RO631 “RO630 


1K 

53 
1/200 1/200 
ME ME 

2 201 3 3 2 201 
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NOTE: Pre-ES2 CPUs have issue with Sx cycling, must set CFG<9> low to avoid ae e 
issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569) . CPU Misc/JTAG/CFG/RSVD 
STS ee 7 
CPU _CFG<4> <SCH_NUM> 
Apple Inc. a 
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°R0634 © <E4LABEL> 
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NOT TO REPRODUCE OR COPY IT 
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CRITICAL CRITICAL 
OMIT_TABLE OMIT_TABLE 


U0500 N<0> esas ee MEM. U0500 SB_CKO*by 


SA_DQO A_CLKO* SB_DQO 
-PO° BROADWELL-ULT —PO° BROADWELL-ULT 
SA_DQ1 2C+GT2 SA_CLKO SB_DQ1 2C+GT2 SB_CKO 


SA_DOQ2 BGA SA_CLK1* SB_DQ2 oo SB_CK1* 
SA_DQ3 SS ORD? SA_CLK1 SB_DOQ3 SO ORS. SB_CK1 
SA_DOQ4 SB_DOQ4 
SA_DO5 SB_DOQ5 
SA_DOQ6 SB_DO6 
SA_DQ7 SB_DQ7 
SA_DO8s SB_DO8 
SA_DOQ9 SB_DOQ9 
SA_DOQ10 SB_DOQ10 
SA_DOQ11 SB_DOQ11 
SA_DOQ12 SB_DOQ12 
SA_DQ13 SA_ODTO SB_DQ13 SB_ODTO 
SA_DQ14 LPDDR3 SB_DO14 LPDDR3 

SA_DQI5 can3 SA_RAS*fy SB_DQI5 cans SB_RAS* 
SA_DQ16 cas2 SA_WE* SB_DQ16 can2 SB_WE* 
SA_DQ17 can1 SA_CAS* SB_DOQ17 casi SB_CAS* 
SA_DOQ18 SB_DO18 

SA_DQ19 SA_BAO SB_DQ19 SB_BAO 
SA_DO20 SA_BA1 SB_DO20 SB_BA1 
SA_DO21 SA_BA2 SB_DO21 SB_BA2 
SA_DO22 SB_DO22 

SA_DQ23 SA_MAO SB_DQ23 SB_MAO 
SA_DO24 SA_MA1 SB_DO24 SB_MA1 
SA_DQ25 SA_MA2 SB_DO25 SB_MA2 
SA_DQ26 SA_MA3 SB_DO26 SB_MA3 
SA_DO27 SA_MA4 SB_DO27 SB_MA4 
SA_DO28 SA_MA5 SB_DO28 SB_MA5 
SA_DQ29 SA_MA6 SB_DQ29 SB_MA6 
SA_DOQ30 SA_MAT SB_DOQ30 SB_MAT7 
SA_DO31 SA_MA8& SB_DOQ31 SB_MA8& 
SA_DO32 SA_MA9 SB_DO32 SB_MA9 
SA_DQ33 SA_MA10 SB_DQ33 SB_MA10 
SA_DO34 SA_MA11 SB_DO34 SB_MA11 
SA_DQ35 SA_MA12 SB_DQ35 SB_MA12 
SA_DQ36 SA_MA13 SB_DQ36 SB_MA13 
SA_DQ37 SA_MA14 SB_DQ37 SB_MA14 
SA_DO38 SA_MA15 SB_DO38 SB_MA15 
SA_DQ39 SB_DQ39 

SA_DOQ40 SA_DQSNO SB_DOQ40 SB_DQSNO 
SA_DOQ41 SA_DQSN1 SB_DOQ41 SB_DQSN1 
SA_DOQ42 SA_DQSN2 SB_DOQ42 SB_DOSN2 
SA_DQ43 SA_DOSN3 SB_DOQ43 SB_DOSN3 
SA_DQ44 SA_DQSN4 SB_DOQ44 SB_DQOSN4 
SA_DOQ45 SA_DOSN5 SB_DOQ45 SB_DOSNS5 
SA_DOQ46 SA_DQSN6 SB_DOQ46 SB_DQSN6 
SA_DOQ47 SA_DQSN7 SB_DOQ47 SB_DQSN7 
SA_DO48 SB_DO48 

SA_DQ49 SA_DQSPO SB_DQ49 SB_DQSPO 
SA_DQ50 SA_DQSP1 SB_DQ50 SB_DQSP1 
SA_DQ51 SA_DQSP2 SB_DQ51 SB_DQSP2 
SA_DQ52 SA_DQSP3 SB_DQ52 SB_DQSP3 
SA_DQ53 SA_DOSP4 SB_DQ53 SB_DOSP4 
SA_DQ54 SA_DQSP5 SB_DQ54 SB_DOSP5 
SA_DQ55 SA_DQSP6 SB_DQ55 SB_DQSP6 
SA_DQ56 SA_DQSP7 <56> SB_DQ56 SB_DQSP7 
SA_DOQ57 6 MEM <57> SB_DO57 

SA_DOQ58 68 6 MEM B_DO<58> SB_DO58 

SA_DQ59 MEM _B_DQ<59> SB_DQ59 

SA_DQ60 SM_VREF_CA| CPU_DIMM VREFCA 6a ¢ MEM_B_DQ<60> SB_DQ60 

SA_DOQ61 MEM B_DO<61> SB_DQ61 

SA_DQ62 MEM_B_DQ<62> SB_DOQ62 

SA_DQ63 SM_VREF_DQ1 CPU_DIMMB_VREFDQ 6 MEM_B_DQ<63> SB_DQ63 








<0> N<0> 














P<0> o 6 6a 6 MEM. <1> P<0> 














N<1> MEM <2> N<1> 














P<1> 6 MEM 
MEM 
CKE<0> o 6a 6 MEM. 


<3> P<1> 














<4> 








<5> CKE<0> 
CKE<1> 
CKE<2> 


CKE<3> 


SA_CKEO 
SA_CKE1 
SA_CKE2 
SA_CKE3 


SB_CKEO 
SB_CKE1 
SB_CKE2 
SB_CKE3 














CKE<1> 0 68 6 MEM <6> 














CKE<2> 6 6 MEM <7> 














CKE<3> MEM 
MEM. 
CS_L<0> o 6a 6 MEM. 


<8> 














<> 
<10> 
<11> 
<12> 
<13> 
<14> 
15> 
<16> 
<17> 
<18> 
<19> 
<20> 
<21> 
<22> 
<23> 
<24> 
=MEM A A<2> 68 6 MEM <25> 
TP_LPDDR3_RSVD1 6 6 MEM_B_DQ<26> 
TP_LPDDR3_RSVD2 MEM_B_DQ<27> 
=MEM A _A<5> 6 MEM B <28> 
<29> 
<30> 
<31> 
<32> 
eS 2> 








CS_L<0> 














SA_CSO*by 
SA_CS1*by 


SB_CS0*by 
CS_L<1> o 6a 6 MEM. SB_CS1*by 
MEM. 
ODT<0> o 6 MEM. 
MEM 
MEM. 
MEM. 
MEM 
MEM. 


=MEM_A_BA<0> 6 6 MEM. 


CS_L<1> 














MEMORY CHANNEL A 
MEMORY CHANNEL B 








MEM_B_ODT<0> 






























































=MEM_B_BA<0> 














MEM_A_CAB<6> 6a 6 MEM. MEM_B_CAB<6> 














=MEM_A_BA<2> 6 MEM. 
MEM. 
=MEM_A_A<0> 6 MEM. 


=MEM_B_BA<2> 




















=MEM_B_A<0O> 














=MEM_A_A<1> 6a 6 MEM. =MEM_B_A<1> 














fos oo foo foo foo to fo foo foo fo fw fo Jo fw fw [ow [o [wo |w fo [o Iw fo [o [ww 
bff pspb beep bp pb pew bpeypy 


=MEM_B_A<2> 
TP_LPDDR3_RSVD3 
TP_LPDDR3_RSVD4 
=MEM_B_A<5> 


















































=MEM_A_A<6> 6a 6 MEM. =MEM_B_A<6> 














=MEM_A_A<7> 6a 6 MEM. =MEM_B_A<7> 














=MEM_A_A<8> 6 MEM. =MEM_B_A<8> 














=MEM_A_A<9> 6 6a 6 MEM 
A<10> MEM. 
A<11> 6 MEM 
MEM_A_CAA<6> ‘i é MEM 
=MEM A _A<13> ee MEM 
=MEM_A_A<14> ae MEM 
=MEM_A_A<15> 6 dine MEM 

MEM 
MEM_A_DQS_N<0> 6 MEM 
MEM_A_DQS_N<1> 61 6 “8-6 MEM 
MEM_A N<2> eit 2 MEM 


=MEM_B_A<9> 

A<10> 
A<11> 
MEM_B_CAA<6> 
=MEM_B_A<13> 
=MEM_B_A<14> 


=MEM_B_A<15> 














=MEM. =MEM. 














A B 
A B 
A B 
A B 
A B 
A B 


=MEM. =MEM. 




































































MEM_B_DQS_N<0> 
MEM_B_DQS_N<1> 


























MEM_B_DQS_N<2> 


MEM_B_DQS_N<3> 
MEM_B_DQS_N<4> 














MEM_A N<3> 61 6 6 MEM. 
MEM. 
MEM. 
MEM. 
MEM 














two fo fo fw fo fo fo fw fo fo [w [w | [w [wo |o 


N<4> é 6a ¢ MEM. 














N<5> 61 6 6 MEM_B. 
N<6> 1 6 MEM_B_DQ<46> 
N<7> 6 MEM B_ DO<47> 
MEM_B_DQ<48> 
P<0> 61 6 68 6 MEM_B_DQ<49> 
<50> 
<51> 
<52> 
Lao Pad 
<54> 
<55> 


MEM_B_DQS_N<5> 


MEM_B_DQS_N<6> 
MEM B DOS N<7> 


























p> [> [> p> 




















MEM_B_DQS_P<0> 














P<1> 61 6 6 MEM MEM B DOS P<1> 














P<2> 6 6 MEM MEM_B_DQS_P<2> 


MEM_B_DQS_P<3> 
MEM_B_DQS_P<4> 
MEM_B_DQS_P<5> 
MEM_B_DQS_P<6> 
MEM_B_DQS_P<7> 














P<3> 6 MEM. 














p<4> 6 MEM. 














P<5> 61 6 6 MEM. 














P<6> 6 6 6a 6 MEM. 














> [> [> [> [ep [> 
bf fp fo fy bp bly 


P<7> 61 6 6a 6 MEM. 














OCR CORUM OO COOOOGRITESISITIVITICI MII MIT ME SRT MEITTaErey: 
OCR OO RGM OOCOOOOGRITESISITIVITICS MII MRI TM ST MRITTaErey: 


wo |o [wo |o |o |w fo 
lb jefe fo pip ff 



































SM_VREF_DQO CPU_DIMMA_VREFDQ 
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HSW-ULT current estimates from Haswell Mobile ULT Processor EDS vol 1, doc #502406, v0.9. 
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0. 


CRITICAL 
Note [1] current numbers from clarification email, from Srini, dated 9/10/2012 2:11pm. 


OMIT_TABLE 
U0500 
BROADWELL-ULT 


2C+GT2 
40 10 _PPVMEMIO_SO_CPU BGA 


1.4A Max (DDR3: 1.5-1.35V) vDDO SUM Te Ore 2 
1.1A Max (LPDDR3: 1.2V) VDDQ HSW ULT POWER 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
62 60 50 40 10 e -PPVCC_ SO CPU VDDQ 
VDDQ 
VDDQ 


PPVCC_SO_CPU 8 10 40 50 60 62 





32A Max 











RO860> 

100 vec 

PLACE_NEAR=U0500.C50:50.8mm 58 
a/200 RSVD 


ME 
201 5 RSVD 








53 49 40 36 17 16/15 21,2 ¢,_PPIV05 


62°60 5 





CPU_VCCSENSE_P VCC_SENSE 


TP_PPVCCIO_SO_CPU 
MIN_LINE_WIDTH=0.4 mm 
MIN_NECK_WIDTH=0.2 mm 
VOLTAGE=1.05V RSVD 


PPVCOMP_SO_CPU VCCIO_OUT 


MIN_LINE_W 
MIN_NECK_W 5 VCCIOA_OUT 


VOLTAGE=1.05V 
P RSVD 

NOTE: Aliases not used on CPU supply outputs 

CPU _VIDALERT L RSVD 

to avoid any extraneous connections. Rayo 























CPU_VIDALERT_R_L VIDALERT* 
CPU_VIDSCLK 2 CPU_VIDSCLK_R VIDSCLK 
CPU_VIDSOUT_R VIDSOUT 











RO802.2: | PLACE_NEAR=U0500.L63:2.54mm 1 CPU_VCCST_PWRGD VCCST_PWRGD 














0 3 )500.L62:38.1mm CPU_VR_EN 
CPU_VIDSOUT RO810.2: | PLACE_NEAR=U0500.L62:38.11 VR_EN 








RO800.2: PLACE_NEAR=R0810.1:2. CPU_VR_READY VR_READY 


vss 
CPU_PWR_DEBUG PWR_DEBUG* 
vss 
RSVD_P60 RSVD_TP 
RSVDP 61 RSVD_TP 
RSVD_N59 RSVD_TP 
RSVDN61 RSVD_TP 




















RSVD 
RSVD 
RSVD 
RSVD 
RSVD 
RSVD 
RSVD 
RSVD 
RSVD 





CRITICAL 


OMIT_TABLE sit voetso 
15 11.8 6 
62/60 57 56 
6o 56 11 _PP1VO05_SOSW_ PCH HSTO e VCCHSIO U0500 VCCSUS3_3 PP3V3_SUS ?2??mA Max 
BROADWELL-ULT 
1838mA Max @—_—J vecHsio 2C+GT2 0.3mA Max[1] —PPVRTC_G3H a2 13 17 60 62 


VCCHSIO BGA VCCRTC 
SYM 13 OF 19 


53 49 40 36 17 16 























BYPASS=U0500.AE7:6.35mm 





PP1V05_SO ‘‘ vcc1_05 DCPRTC PPVOUT_SO_PCH_DCPRTC 
29mA Max[1] vcec1_05 


























VCCSPI PP3V3_ SUS g,1p,14 18 44 55 s6 57 





1411 _PP1V05 SOSW PCH VCCUSB3PLL VCCUSB3PLL 











18mA Max v 
4limA Max BYPASS=U0500.AG10:6.35mm 


BYPASS=U0500.AG10:6.35mm 
a2 11 _PP1V05_SOSW_PCH VCCSATA3PLL VCCSATA3PLL VCCASW PP1V05_S0 11,15 16 17 36 40 49 BYPASS=U0500.AG10:6.35mm 


68 
53°56 57 60 62 




















42mA Max OO VCCASWI 185mA Max[1] 








Y20 
WF: RSVD on Sawtooth Peak rev 1.0 NOX VCCAPLL 
21 


11 _PP1V05_SO_ PCH VCCAPLL OPI VCCAPLL vVCC1P05 e PP1v0O5_S0 8 3 36 40 49 53 56 
57mA Max W21 | vccaPLu vecipos[ Hil } 1499ma Max[1] 
vcciPos 


VCC1P05 e 
DCPSUS3 PLACE_NEAR=U0500. 


VCC1P05 
RO899 
AZALIA/HDA 5.11 


sé 17 11 _PP1V5_SOSW_AUDIO_HDA VCCHDA DCPSUSBYP @—PPVOUT_S5_ PCH DCPSUSBYP R AVA, PPVOUT_S5_PCH_ DCPSUSBYP 


MIN_LINE_WIDTH=0.2 mm 
1lmA Max ——— ee DCPSUSBYP : Powered in DeepSx 1s MIN_NECK_WIDTH=0.2 mm 


VRM/USB2/AZALIA VOLTAGE=1.05V 1/200 VOLTAGE=1 .05V 


MP-LE 
DCPSUS2 201 
VCCASW PP1V05_S0 £28243 36 40 49 53 56 
vccasw| "= __g 473mA Max[1] 

60 57 56 55 44 18 14 11 ¢ PP3V3_SUS e VCCSUS3_3 VCCASW 


59mA Max[1] vVCCSUS3_3 









































BYPASS=R0899:00500:2.S4mm 








DCPSUS1 
DCPSUS1 





PP3V3_S5 vccDsw3_3 
114mA Max 
PP3V3_S0 se vec3_3 THERMAL SENSOR 
40mA Max[1] vcc3_3 vccTsi_5 PP1v5_S0 55 56 57 60 62 
3mA Max 


vec3_3 PP3V3_S0 11713713715 17 18 26 30 34 36 
1 _PP1V05_ SO PCH vcc Icc VCCCLK = 3e°39°40 41 42 °43°54°57°59 


vcc3_3 1mA Max[1] 
VCCCLK: 200mA Max VCCCLK 


GPIO/LCC 























a2 11 _PP1V05_S0_ PCH VCCACLKPLL VCCACLKPLL pee eo 





VCCSDIO PP3v3_S0 Heraerie 
31mA Max Yecspial ak 3738 39°40 41°42 43° 54°57 59 = _t SYNC_DATE=10/02/2014 
ax 


ee — 
VCCCLK: 200mA Ma: VCCCLK CPU/PCH POWER 
7 SUS OSCILLATOR 


VCCCLK pepsusa| ABS ne Nomen is 
RSVD <SCH_NUM> D 
Apple Inc. = 
Se Rega rela a ee sacar 
RSVD AC20. Sawtooth Peak rev 1.0 © <E4LABEL> 


p——"x NC WE: RSVD on 


NOTICE OF PROPRIETARY PROPERTY: [Rete 
60 57 56 55 44 18 24 12 s —PP3V3_SUS vecsus3_3 vec1_o5L A616 | ppivos_ so 68.11.15 16 17 36 40 49 53 56 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
= AG17 37 “6082 PROPRIETARY PROPERTY OF APPLE INC. 


3.3mA Max[1] VCCSUS3_3 vec1_05 213mA Max[1] THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
LPT LP POWER TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 8 OF 120 
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CRITICAL CRITICAL CRITICAL 
OMIT_TABLE OMIT_TABLE OMIT_TABLE 


U0500 U0500 U0500 
BROADWELL-ULT BROADWELL-ULT BROADWELL-ULT 


2C+GT2 2C+GT2 2C+GT2 
BGA BGA BGA 


SYM 14 OF 19 SYM 15 OF 19 SYM 16 OF 19 











vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 
vss 




















vss 
vss 
vss 
VSS_SENSE CPU_VCCSENSE_N [OD = = 
vss 

















PLACE_NEAR=U0500.E62:50. 
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CPU/PCH GROUNDS 
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All Intel recommendations from Intel doc #503160 Shark Bay Ultrabook Platform Power Delivery Design Guide Rev 1.0 unless stated otherwise 


CPU VCC Decoupling 


Intel recommendation (Table 5-1): 
62 60 50 40 8 _PPVCC_SO_CPU 





23x 22uF 0805 stuff, 
Apple implementation 


7x 22uF 0805 nostuff 
18x 10uF 0402 mirrored stuff, 1x 470uF stuff, 
di di 


a a a + a 
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF 

> C1000 > ¢1001 

—— 10UF — 10UF 


? ?- 
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL 
> C1006 > C1008 > C1009 > ¢1014 > C105B 
— 10UF —— 10UF —— 10UF — 10UF 
T— 208 [— 208 % % % % [— 208 % [— 208 [— 208 % % % 
5 wv av i is ie 5 av av , av 
2 x6s 2 xés s s s s 2 x6s s 2 xés a 
0402 0402 0402 
* 


x6S 


50x 10uF mirrored no stuff, 50x 10uF single sided no stuff 














CRITICAL NO STUFF NO STUFF 


CRITICAL 
Cc105C > C105D 
— 10UF 
% [— 208 % 
0402 0402 9 9 
+ 


—— 10UF —— 10UF 

[— 208 T— 208 [— 208 
> wv 5 a 5 av av 
s s 2 x6s s 2 xés 7 

0402 
? * 

NO STUFF NO STUFF 
c1015 


x6S 2 x6s 
0402 0402 0402 
+ 
NO STUFF NO STUFF NO STUFF NO STUFF 
10UF 
20% a 
av 











NO STUFF 





NO STUFF 





























CRITICAL 


























+ + 
+ + 
NO STUFF CRITICAL NO STUFF CRITICAL CRITICAL NO STUFF 
* C104A C104B c104c c104D C104E * C104F C1O6A * C106E 
— 10UF 1OUF 1OUF 10UF 10UF — 10UF 10UF — 10UF 
. % = = = = [— 20% 208 208 208 208 [— 208 208 % % % [— 20% 
> wv av 5 a , av 5 a , av 5 av 5 a 
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LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0 


as well as from clarification email, from Srini, dated 9/10/2012 2:11pm. 
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R1431 


EDP_PANEL_PWR 





R1440 


TBT_PWR REQ L 





R1441 


1/200 


SMC_RUNTIME_SCI_L 





R1442 


1/200 


HDMITBTMUX_ FLAG 





R1443 


1/200 


SSD_BOOT 





R1445 


1/200 


ODD_PWR_EN_L 





R1446 


1/20" 


HDMITBTMUX_LATCH 





R1447 


1/200 


ENET LOW PWR 








R1448 


1/200 


AUD_PWR_EN 





R1449 


1/200 


AP_PCIE_DEV_WAKE 








SSS52 S585 $5 $3555 55S 


1/200 


TP PCH SLP WLAN L 


AMS 


(| SLP_so* 


SLP_WLAN*/GP1029 





BKLT_PWM 


*teeePeteese ss 





SUSCLK/GPI062 


| RSMRST* SLP_S5*/GPIO63 


PM_CLK32K_SUSCLK_R 





PM_SLP_S5_L 








SLP_s4* 


PM_SLP_S4_L 





SLP_S3* 


PM_SLP_S3_L 





SLP_A* 


TP_PM_ SLP_A_L 





SLP_sUS* 


PM SLP SUS L 





SLP_LAN* 


TP PCH SLP LAN L 





eeeeageat ete 








CRITICAL 
OMIT_TABLE 





U0500 
BROADWELL-ULT 


EDP_BKLCTL 





BKLT_EN 


EDP_BKLEN 





PANEL PWR 


eDP 
SIDEBAND 


EDP_VDDEN 





TBT_PWR_REQ L 


PIRQA*/GPIO77 





SMC_RUNTIME_SCI_L 


PIRQB*/GPIO78 





HDMITBTMUX_ FLAG 


PIRQC*/GPIO79 





SSD_BOOT 


DISPLAY 


PIRQD*/GPIO80 





NC PCI PME L 


PME* (1Pu) 





ODD_PWR_EN_L 


GPIO55 





HDMITBTMUX_LATCH 


GPIO52 





ENET_LOW PWR 


GPIO54 





AUD_PWR_EN 


GPIO51 





AP_PCIE_DEV_WAKE 


GPIO53 





a 
al 
a 
=~ 
> 
=e 
> 
> 
= 
> 
> 
> 
> 








DDPB_CTRLCLK 


DDPB_CTRLDATA| 
(IPD-PLTRST#) 


DDPC_CTRLCLK 


DDPC_CTRLDATA| 
(TPD-PLTRST#) 


TBTSNKO 





TBTSNKO 





TBTSNK1 





TBTSNK1L 





DDPB_AUXN 


TBTSNKO 





DDPC_AUXN 


TBTSNK1 





DDPB_AUXP 


TBTSNKO 





DDPC_AUXP 


TBTSNK1 





Wu oth 


DDPB_HPD 


TBTSNKO 





DDPC_HPD 


TBTSNK1 





INT_HPD 





et 


EDP_HPD 
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CRITICAL 
PCIe Port Assignments: OMIT_TABLE USB Port Assignments: 


U0500 [ UsB2NO 


PERN5_LO 
= BROADWELL-ULT 
PERP5_LO 2C+GT2 USB2P0 


BGA 
PETN5_LO SYM 11 OF 19 


PETP5_LO 

















Ext A (LS/FS/HS) 








Thunderbolt 





USB2N1 
USB2P1 





Ext B (LS/FS/HS) 








PERN5_L1 
PERP5_L1 





USB2N2 
USB2P2 











Thunderbolt 





PETN5_L1 
PETP5_L1 USB2N3 
USB2P3 











PERN5_L2 
PERP5_L2 USB2N4 
USB2P4 





USB_TPAD_N Trackpad 
USB_TPAD _P 








Thunderbolt 





PETN5_L2 
PETP5_L2 








SN 
SP 


USB2N5 
USB2P5 








PERN5_L3 
PERP5_L3 








CAMERAN 
CAMERAP 


USB2N6 
PETN5_L3 USB2P6 
PETP5_L3 





Thunderbolt Reserved: Camera 











USB2N7 
PERN3 USB2P7 

L(rPp) 
PERP3 





Reserved: SD (HS) 











MIM 





AirPort USB3 Port Assignments: 


PETN3 
PETP3 USB3RN1 
USB3RP1 

















PCIE D2RN 
PCIE D2RP 


PERN4 
PERP4 





USB3TN1 
USB3TP1 











Reserved: FireWire 
PCIE R2D_CN 


PCIE R2D_CP 


PETN4 
PETP4 USB3RN2 
USB3RP2 














USB3RPCIE D2RN 
USB3RPCIE D2RP 


PERN1/USB3RN3 
PERP1/USB3RP3 





USB3TN2 
USB3TP2 








ett 64 04 


SD Card Reader 
(& Ethernet if combo) USB3RPCIE R2D_CN 
USB3RPCIE R2D_CP 





PETN1/USB3TN3 
PETP1/USB3TP3 








USBRBIAS* 





PERN2/USB3RN4 
PERP2/USB3RP4 





USBRBIAS PLACE_NEAR=U0500.AJ10:2.54mm 





Camera 
PETN2/USB3TN4 RSVD 


PETP2/USB3TP4 RSVD 








tt 6h FF Ob FEES FF OE TEED FH OS TEES FF OF 


RSVD oco*/GPIO40 
RSVD 0C1*/GPIO41 
a1 e _PP1V05_SOSW_PCH_ VCCUSB3PLL PCH PCIE _RCOMP PCIE_RCOMP 0C2*/GPIO042 
PCIE_IREF 0C3*/GPI043 





Z 

io} 
| 
a 
w 








: 


























CRITICAL 
OMIT_TABLE 


U0500 
BROADWELL-ULT 


2C+GT2 
BGA 


SYM 7 OF 19 
SMBALERT*/GPIO11 














AD R<0> PCH SMBALERT L 








eiataal AD_R<1> 





SMBUS PCH CLK 
SMBUS_PCH_ DATA 


SMBCLK} 
SMBDAT. 


1/20" 





AD_R<2> 





1/200 





AD R<3> 





1/200 


FRAME _R_L WOL_EN 


SMLOALERT*/GPIO60 








1/200 
SML_PCH_0_CLK 


SML_PCH_O_ DATA 


SMLOCLK| 


SPI_CLK SMLODAT. 
(ZPu) 


SPI_cso* 
(Pu) SMLIALERT* /PCHHOT*/GPIO73) 


SPI_cs1* 
(ZPU) SML1CLK_GPIO75| 


SPI_cS2* ,, SML1DATA/GPIO74 
(ZPu) 





SPI_CLK_R 








SMLIALERT# pull-up not provided on this 
PCH SMLIALERT L page, may be wire-ORed into other signals. 
Otherwise, 100k pull-up to 3.3V SUS required. 


SPI_CSO_R_L 








TP_SPI_CS1_1L 








SMBUS_SMC_1_S0_SCL {OUT 22 25 28 41 42 62 67 72 
SMBUS_SMC_1_S0O_SDA <CBTD 22 29 28 42 42 62 67 72 


TP_SPI_CS2_1L 








SPI_MOSI_R 





SPI_MOST 
(IPU7IPD) 


SPI_MISO (IPU/IPD) CL_CLK 
(ZPU) 


SPI_I02 (IPU/IPD) CL_DAT. 
(Pu) 





SPI_MISO NC_CLINK_CLK 








SPI_1O0<2> NC_CLINK_ DATA 








SPI_10<3> NC_CLINK_RESET_L 





Petter un 
tt fea ted far 


SPI_IO3 CL_RST* 
(TP) 

















PP3V3_SUS @ 11 14 18 44 55 56 57 60 62 
PP3V3_SUS @ 11 14 18 44 55 56 57 60 62 








SYNC_MASTER=WILL_J43 SYNC_DATE=09/13/2014 


USB_EXTA iy 5 
Tae eee - PCH PCle/USB/LPC/SPI/SMBus 


1/200 


USB_EXTC RAW IN! NOMBER 5 
T7200 NF 
USB _EXTD <SCH_NUM> 
T7200 MF Apple Inc. —— 
eEVTETS 
I0<2 ge 
= <2> © <E4LABEL> 
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aecsl 10<3> 
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R1580 
R1581 
R1582 
R1583 


5 85 $385 














R1548 
R1549 





























BOM GROUP BOM OPTIONS 
5653 49 40 36 17 16,22) PP1V05_S0 








RAMCFG_SLOT RAMCFG3:H, RAMCFG2:H, RAMCFG1:H, RAMCFGO:H 














R1650° 


PP3V3_S0 5 17,18 26 30 34 36 1K 
39°40 41 42/4354 °57 59 63 62 60 56 39 38 34.19 18 15 ETM PP3V3 58 
e CRITICAL 1/20W 
SSD_LPSR:S3 MF 
RAMCFG3:H RAMCFG2:H RAMCFG1:H RAMCFGO:H OMIT_TABLE 2 
Ae rf fa R1696 
R1631 R1636 R1635 R1611 Toor U0500 taeainies PM THRMTRIP_L 


100K 100K 100K 100K 5% BROADWELL-ULT P Pull-up/down on chipset support page (depends on TBT controller) 
5% se 58 58 1/200 
1/20W 1/20W 1/20W 1/20W ME 2c+GT2 RCIN* /GPIO82 TBT_ CIO PLUG EVENT _L Cactus Ridge: Alias to TBT_CIO_PLUG_EVENT, requires pull-down. 
ME ME MF ME 201 5 
201 201 201 9 202 E SYM 10 OF 19 


2 
XDP_PCH_GPIO76 BMBUSY* /GPIO76 




















Redwood Ridge: Alias to TBT_CIO_PLUG_EVENT_L, requires pull-up (SO). 
SERIRO LPC_SERIROQ 











XDP. RAMCFGO 
XDP. RAMCFG1 XDP_MLB_RAMCFGO 
XDP. RAMCFG2 
XDP. RAMCFG3 








PCH_OPI_COMP PCH OPT _ COMP 
GPIO8 








CPU/MISC 


PLACE_NEAR=U0500.AW15:2.54mm 


RSVD N 1 
LAN_PHY_PWR_CTRL/GPIO12 R1655 





HDMITBTMUX_SEL_TBT 





RSVD 


4a75 
GPIO15 (rPp-rRsmrsT#) 1s 

1/20W 

ME 
2202 








TP_MEM _VDD_SEL_1V5_L 











GPIO12: 


XDP_LPCPLUS_GPTO GPIO16 GSPIO_CS*/GPIO083 








CR: TBT_GO2SX_BIDIR, requires 100k pull-up to sus 


RR/FR: DPHDMIMUX_SEL_TBT, requires 100k pull-up to TBTLC XDP_PCH GPTO17 GPIO17 GSPIO_CLK/GPI084 











SD_RESET_L. GPIO24 GSPIO_MISO/GPIO85 


(IPD) 


GPIO027 (rPp-Deepsx) GSPIO0_MOST/GPIO86 
(IPD-PLTRST#) 








1g 16 15 13 PLT RESET L 
SMC_WAKE_SCI_L 








TPAD _SPI_INT_GPIO28_L GPIO28 





GSPI1_CS*/GPIO87 TPAD _SPI_CS_L 





TPAD _USB_IF_EN GPIO26 





GSPI1_CLK/GPI088 TPAD _SPI_CLK 








SSD_PWR_EN GPIO56 





GSPI1_MISO/GPI089 TPAD _SPI_MISO 


(ZPD) 
GSPI_MOSI/GPIO90 





PCH TBT PCIE RESET _L GPIO57 





TPAD _SPI_MOST 





HDD PWR _EN GPIO58 





UARTO_RXD/GPIO91 D2R 





XDP_SDCONN STATE CHANGE L GPIO59 





UARTO_TXD/GPI092 R2D 





TPAD SPI INT GPIO28 Lis SD PWR EN GPIO44 








UARTO_RTS*/GPI093 RTS. 





TBT_PWR_EN 


*R1681 7 XDP_JTAG_ ISP 


5% 
i/20W 5 XDP_JTAG_ ISP 
ME 

20201 


GPIO47 





CTS. 





UARTO_CTS*/GP1094 
GPIO48 





GPIO49 UART1_RXD/GPIOO PCH UART1_RXD 








JTAG_TBT_TMS 


ate a PCH HSIO_PWR_EN 
"R1682 TPAD SPI_IF_EN 
0 


5% XDP_MLB_RAMCFG3 
1/20w 
ME 
20201 SPTROM_ USE MLB 


GPIO50 UART1_TXD/GPIO1 PCH UART1_TXD PLT _ RESET _L 15 16 18 








HSIOPC/GPIO71 UART1_RST*/GPIO2 JTAG ISP _TDO 








“R1671 


PCH _UART1_CTS_L 100K 
53 
1/20W 


AP SOIX WAKE L 201 


GPIO13 UART1_CTS*/GPIO3 








GPIO14 





I2CO_SDA/GPI1O4 





GPIO25 





I2CO_SCL/GPIO5 AP_RESET_ L 





CAMERA _PWR_EN_PCH GPIO45 








TPAD _SPI_INT_GPIO46_L is 





I2C1_SDA/GP106 PCH I2C1_SDA 





TPAD _SPI_INT_GPIO46_L GPIO46 





I2C1_SCL/GPIO7 PCH I2C1_SCL 





XDP_MLB_RAMCFG1 GPIO9 





GPIO10 SDIO_CLK/GP1064 TBT_POC_RESET_L 2 Pull-up on TBT page 








R1639° R1680> XDP_MLB_RAMCFG2 


100K 100K 
a 7 ‘ SSD_SR_EN L 
1/200 1/200 


ME ME 
201 5 201 2 AP_SOIX WAKE SEL 


DEVSLPO/GP1033 SDIO_CMD/GPI065 BT_PWRRST_L 








SDIO_POWER_EN/GPIO70 SDIO_DO/GPIO66 
(TPD-PLTRST#) 


DEVSLP1/GPI038 SDIO_D1/GPI067 








PCH _STRP_TOPBLK_SWP_L Requires connection to SMC via 1K series R 


ENET_MEDIA_SENSE 








> Up SSD_RESET L 





LCD_IRQ_L 








a 18 QO CAM PCIE RESET L DEVSLP2/GP1039 SDIO_D2/GP1068 


PP3V3_S0 





R1641 PCH TCO TIMER DISABLE 
1/20 


LCD_PSR_EN 


EPEC EEE EHEC EEE EEE HEHE EEE EEE ES 
Peer e Fe et CHEE CHEE FEE EEF 





SPKR/GPIO81 SDIO_D3/GPI069 
(IPD-PLTRST#) 




















PP3V3 @ 1113.16 17 18 28 29 40 52 55 
56°57 58 60 62°72 





PP3V3. 15 18 19 34 38 39 56 60 62 63 





PP3V3. 15 18 19 34 38 39 56 60 62 63 





PP3v3 15 18 19 34 38 39 56 60 62 63 


PP3V3_S3RSO_ CAMERA 31 39 72 63 62 60 59 
PP3V3_S0 187127 Jas a9 ae 26 30,34 36 genge Bovad 7-45 ag ag aye eee) 
PP3Vv3_s0 38°39 40 41 42 43°54 57 594 

57°39 39 40 41-42 °43°54°87 59°) 1s -AUD_SPT_CS_L R1660 100K 


82 83 72 
TBTLC for CR, SO for RR R1661 100K 


AUD_SPI_CLK 
R1610 100K XDP_PCH_ GPIO76 AUD_SPI_MISO R1662 100K 


200 MF 
1/20W AUD_SPI_MOSI R1663 100K 
XDP_LPCPLUS_GPIO 


OE : XDP_PCH_ GPIO17 TPAD SPI_CS_L R1664 47K 
ean ee : TPAD _SPI_CLK R1665 47K 
6 TPAD SPI MISO R1666 47K 

ae nee = R1616 should also be stuffed if 


1/20W ME 2 platform does not use SD card 6 TPAD SPI MOST R1667 ATK 
SMC_WAKE_SCI_L. 


200 ME 
pores TPAD SPT INT L PCH BT UART D2R R1668 47K 
peer Ste TPAD USB _IF_EN PCH BT _UART R2D R1669 47K 


1/200 
SSD_PWR_EN 0 : 
- ee 0 SSD_LPSR:SO BOM option is on R1620 ben DARED Ee R1672 a7K 


R1622 SSPE UPSR 0 HDD _PWR_EN PCH _UART1_TXD R1673 47K 
R1623 SERN Ne ; XDP_SDCONN STATE CHANGE L JTAG_ISP_TDO R1674 100K 
R1624 ciara SD_PWR_EN PCH UART1 CTS _L R1675 47K 
R1625 paces TBT_PWR_EN fi 

ox : 100 
R1626 1/200 ME Mp aTRGS TSS AP_SOIX WAKE _L R1676 K 
R1627 XDP_JTAG ISP 
R1628 ae JTAG TBT TMS I2C1 SDA R1678 32x 
R1629 ee aad PCH HSIO_ PWR_EN I2cl_scL R1679 32x 
R1630 ‘ : 


1/20W 
TPAD _SPI_IF_EN 
1/200 ME BT_UART_RTS_L R1670 


SPIROM_ USE MLB ; Stuffed R1632 BT_UART CTS L R1677 
CAMERA PWR_EN_PCH 
TPAD _SPI_INT GPIO46_L No-Stuffed R1634 




















1/200 





1/20" 








1/200 





R1614 100K 
R1615 100K 


1/200 











332 


1/200 





SD_ON_MLB 1/20" 








R1616 
R1617 
R1618 
R1619 
R1620 


1/200 








1/200 











1/20" 








1/200 








1/200 








1/200 











1/200 











1/20" 








1/200 





1/20" 





tv 











1/200 


ia 


SESS § S355 $8 S385 S555 


to 








T7200 








1/200 








R1632 
R1633 
R1634 








1/200 1/200 











1/200 





1/20W 
eee 43 01/14/201 
SYNC_MASTER=WILL_J. SYNC_DATE= 
R1637 om = = 


SSD_SR_EN_L 
R1638 


1/200 ME = , 
eae [PCH GPIO/MISC/LPIO.___ 
ais Tao as ease PCH GPIO/MISC/LPIO 
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S323 3333 











R1652 


























PP1V05_SO Merged (CPU/PCH) Micro2-—XDP by teeb aaat 1b ASA PP1V05_SO 


62 60 








Extra BPM Testpoints BP AP AD SE a7 36 oP eat 





CRITICAL NOTE: This is not the standard XDP pinout. 
6 XDP_BPM_[<2> CD 1pigo2 XDP_CONN Use with 921-0133 Adapter Flex to 6s 62 16 6 _XDP_CPU_TDO R1810 51 


PLACE_NEAR=U0500.F62:26mm 1/20 
TE=E6 J1800 support chipset debug. 


6 XDP_ BPM _ L<3> - 
cD G® TP1803 DF40RC-60DP-0.4V 


TP-P6 STE SRL és: 63-464 2 RDP2-CPULTCK R1813 Si 


6 DI —XDP_ BPM L<4> CE PLACE_NEAR=U0500.560?26mm 1/20W 
TP1804 ~ 


62 


6 (IN—XPP_BPM_L<5> 3D 7p1g05 TDI and TMS are terminated in CPU. 


TR-P6 


6 (I —2DE BPM L<6> aun) 
TP1806 


TR-P6 


6 DI —XDP_BPM_L<7> CE CPU_PREQ L 
TP1807 


CPU_PRDY_L 




















CFG<17> 
CFG<16> 











CFG<0> CFG<8> 





CFG<1> CFG<9> 








CFG<2> CFG<10> 


CFG<11> 





CFG<3> 








BPM_L<0> CFG<19> 


CFG<18> 





BPM L<1> 








CFG<4> 


CFG<12> 
CFG<13> " 
N. 





CFG<5> 








CFG<6> CFG<14> 





CFG<7> 





CFG<15> 
CPU_VCCST_PWRGD R1800 6 


PLACE_NEAR=U0500.C61:2 1/200 











VvcCcsT PWRGD KO 


PM _PWRBIN_L R1802 PWRBTN_L HOOK1 
PLACE_NEAR=U5000. 33:2 1/20 





TTPCLK/HOOK4 Xx NC 





ITPCLKE#/HOOKS x NC 


VCC_OBS_CD 


RESET#/HOOKG ss XDP_CPURST L R1805 ik PLT RESET L 

5% 1/20W ME 201 
DBR#/HOOK e@—XDP_DBRESET L {UD 7 = PLACE_NEAR=U0500.AG7:2.54mm 
NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page 


e XDP_PCH_TDO 


VCC_OBS_AB 
HOOK 


PM_PCH SYS _PWROK R1804 HOOK 
1/iew 




















67 54 38 19 4gEp SMBUS PCH DATA 
XDP_TRST_L 





67 54 38 19 14 ETSMBUS_PCH CLK 

67 62 16 12 XDP_PCH_TCK XDP_PCH TDI 
TM XDP_PCH_ TMS 
DP_PRESENT# 
PCH JTAGX XDP XDP XDP XDP 


c1804 c1800 





eetiee ea TE It Te Tg tg at 


CODODDDDVOOVDODODQVDDQDOOCOOOAOO0OO0000 


DODD DDADIVDIADDIVDIDINIDIADDDNOAOODODO000000 
seer ee ree TET TT TS Ug at 


65 62 16 6 XDP_CPU_TCK 




















C1801 1 C1806 CRepp tn 


0.1UF 0.1UF 0.1UF — 0.1UF Q1840 i 


a ie a = he & 
6.av 6.av et é.3v DMN5LO6VK-7 5 


ERM-X5 ERM-X5 ERM-XS5 2 E s SOTS63 
Sa sar 518S0847 a ae saci 


A ny XDP_CPU_TDO 
PLACE_NEAR=J1500.51: 200M © 





O 





















































XDP_CPU_PRESENT_L 





CRITICAL 
XDP 


Q1840 
DMN5LO6VK-7 


‘SOTS63 











a XDP_CPUPCH TRST L 6 12 16 62 65 
© MAKE_BASE=TRUE, 


tt XDP_CPUPCH TRST L 6 12 16 62 65 
CRITICAL XDP_CPUPCH TRST_L {OUT © 12 16 62 6s 























PCH XDP Signals 


These signals do not connect to XDP connector in this architecture, only accessible 


DMNSLO6VK-7 


‘SOTS63 











via Top-Side Probe. Nets are listed here to show XDP associations and to make clear CPU JTAG Tsolat ion al XDP_CPU_TDI {OUD © «2 6 


tt 
60 59 57 56 54 50 49 43 32 17 _PP5V_ SO 


PCH/XDP Signals Non-XDP Signals foe ae Be eeea as CRITICAL 





what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug. PLACE_NEAR=J1800.55:28mm 

















XDP_MLB_RAMCFGO 





2 TP1870 


XDP_USB_EXTA_OC . XDP_USB_EXTA OC _L DMNSLO6VK>7 
MAKE_BASE-TRUE a 


XDP_USB_EXTB_OC XDP_USB_EXTB_OC_L singe tes 
a ae sens) +10) vee al XDP_CPU_TMS bobs te 

u1845 © => 

TP1873 XSR-CERM T4LVC1GO7GE 


0201 SOT891 
XDP_USB_EXTD_OC_L so ss -PP1V05_SUS 
TP1874 ALL_SYS_PWRGD ° 4 XDP_JTAG CPU _ISOL_L 
XDP_SDCONN_STATE CHANGE _L XDP_SDCONN_STATE CHANGE _L L 
MAKE_BASE=TRUE NO STUFF 
XDP MLB RAMCFG1 R1899 1K 
TP1876 PLACE_NEAR=U0500 .AE63:26mm 1/20 






































XDP_USB_EXTC_OC_L 






































XDP_ MLB RAMCFG2 





TP1877 R1890 51 


XDP_ MLB RAMCFG3 PLACE_NEAR=U0500.AE61:28mm 1/20W 
> TP1878 














R1891 51 
JTAG ISP _TCK XDP_JTAG ISP_TCK PLACE_NEAR=U0500.AD61:26mm 1/20W 
MAKE_BASE=TRUE, 








FW_PME_L 





TP1879 R1892 51 
PLACE_NEAR=U0500 .AD62: 28mm 1/200 
PCH _GPTO35 NOTE: Must not short XDP pins together! = 
TP1880 gs NO STUFF 


PCH UART_SSD_L_BT_H R1896 512 1 
TP1881 PLACE_NEAR=U0500 .AE62: 26mm 1/20W 


SSD_PCIEO SEL L R1884 NO STUFF 


720 
fea XDP_CPUPCH TRST L R1897 51 
LPCPLUS_GPTIO XDP_LPCPLUS _GPTO 6 PLACE_NEAR=U0500.AU62:28mm 1/20W 
MAKE_BASE=TRUE 





























PCH_GPIO17 





TP1886 
PCH_GPIO76 7 





TP1887 


JTAG ISP _TDI XDP_JTAG_ ISP_TDI 
MAKE_BASE=TRUE, SYNC_MASTER=WILL_J43 SYNC_DATE=12/17/2014 


USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. manne Noreen bs 
JTAG_ISP (non-TMS) nets are aliased, do not attempt bit-—banged JTAG during PCH debug. © <E4LABEL> 


NOTICE OF PROPRIETARY PROPERTY: BRANC. 

NOTE: Should force PCH GPIO47 high to ensure TBT router powered to avoid leakage/clamping of signals. 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 


SSD_PCIEx_SEL_L straps are connected via 1K to common net. THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 18 OF 120 
LPCPLUS_GPIO is aliased, do not attempt use during PCH debug. II NOT TO REPRODUCE OR COPY IT 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART JS==* 
IV ALL RIGHTS RESERVED 16 OF 73 








System RTC Power Source & 32kHz / 25MHz Clock Generator 


Chipset uses 24MHz crystal, GreenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal 


PCH Reset Button Memory VTT Enable Level-Shifter 
47 46 44 38 26 35 24 33 30 17 PP3V42_G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vih(min). 
Coin-Cell: VBAT (300-ohm & 10uF RC) 0 2 : 3°_PP3V3_SO 
This looks a little ugly to support ‘ o 6 
No Coin-Cell: 3.42V G3Hot (no RC) 
new and old parts. With GreenCLK Rev C 








68 60 51 40 23 22 21 20 19 _PP1V2_S3 
pin 5 must receive S5 power (Stuff R2042) PP3V3_S5 








PP3V3_S0 811718713715 17 18 26 30 34 36 
37*30°39°40° 411424384737" 59 
Coin-Cell & G3Hot: 3.42V G3Hot 
Coin-Cell & No G3Hot: 3.3V S5 
No Coin-Cell: 3.3V S85 











GreenCLK 25MHz Power 1s _PP3V3_S5RS3RSO_SYSCLKGEN No bypass “necessary 


Must be powered if any VDDIO is powered. 








s TPS51916 I (leak) +/- 1uA, 
6s 16 (TN —XDP_DBRESET L PM_SYSRST_L 


U1970 Vih (min) 1.8Vv 
0 TARUPIGOTGE 33uW when driven-low 
NO STUFF SOT891 sal 








CAM XTAL Power 





ME 1 CPU_MEMVTT_PWR_EN_LSVDDQ 4 MEMVTT_PWR_EN 
R1997 “oD g 
MAKE_BASE=TRUE 
0 . 
a1 _PP1V2_CAM_XTALPCIEVDD 5% —  MEMVTT_PWR_EN 
1/16w 
TBT XTAL Power 62 60 26 25 18 _PP3V3_TBTLC VBAT and +V3.3A are MP-LF 


102 
internally ORed to 
STLK_PART-SYS RESET 
create VDD_RTC_OUT. 


13 



































VG3HOT| 














+V3.3A should be first 
u1900 ss e 


available ~3.3V power 
SLG3NB148CV 


oe to reduce VBAT draw. 
CRITICAL 

















60 59 57 56 54 50 22 1g _PP5V_SO 
IVIOE_25M_A 32.768K| PCH CLK32K_ RTCX1 0 59 57 56 54 50 49 43 32 1g 

cod wal dosbetipciond eng eae 
IVIOE_25M_C 25M_Al Ly 

Sars ie a cae Seus Sneek PCH ME Disable Strap 
go. SYSCLK_CLK25M_X2 «7 SYSCLK_CLK25M_X2_R x2 25M_c SYSCLK_CLK25M_TBT 
2 NO STUFF = X21 PPVRTC_G3H 
»* CRITICAL Ft For SB RTC Power 
I Y1905 
























































e SPI_DESCRIPTOR_OVERRIDE_LS5V_ 
25 .000MHZ-12PF-20PPM +¢1910 se 11 @ _PP1V5 SOSW AUDTO HDA 
Becca ste — 10F 
> 6:3V 
e 67 SYSCLK_CLK25M 


SPI_DESCRIPTOR_ OVERRIDE 
xSR 

0201 
NOTE: 30 PPM or better required for RTC accuracy 


















































Q1920 


DMN5LO6VK-7 


SOTS63 


VER 3 
17 az NC_RTC_CLK32K_ RTCX2 NC RTC CLK32K RTCK2 
PCH 24MHz Crystal MAKE_BASE-TRUE 


NO_TEST=TRUE —— 























HDA _SDOUT_R CID» 
IPD = 9-50k 
35 cD SPI_DESCRIPTOR_ OVERRIDE _L 
PCH CLK24M XTALOUT R PCH CLK24M XTALOUT 
PCH uses HDA_SDO as a power-up strap. If low, 
CRITICAL % 
: If high, ME is disabled. 
2sv y1915 “ue 
201 NCX NC 24 .000MHZ-20PPM-6PF 

















ME functions normally. 
This allows for full re-flashing of SPI ROM. 
SMC controls strap enable to allow in-field control of strap setting. 








3.20X2.50MM-SM1 





Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage. 


PCH _CLK24M_XTALIN 








vVcCCcST (1.05V SO) PWRGD 
PCH 24MHz Outputs 





PP3V3_S5 
0 56 55 5 PPiVO5_ SO 6 8 11 15 16 36 40 49 53 56 57 
— LPC_CLK24M_SMC 
I = MAKE_BASE=TRUE 








CLK24M_SMC_R 


60 62 
LPC_CLK24M_SMC 
PLACE_NEAR=U0500.AN15:5.imm 


17 35 67 





CRITICAL *R1931 


10K 
U1930 58 
74QUP.1G09 1/200 


ME 
soTe9i 
2 201 








s7 25 17 16 _-ALL_SYS_PWRGD 





yL4 CPU_VCCST 





PM SLP S3 L 




















PCH PWROK Generation 





— PM_PCH_PWROK 


t ~~ PM_PCH_PWROK 
MAKE_BASE=TRUE, 








BYPASS=U1950:5MM 





NO STUFF WF: Do we need this? 
*R1960 





CKPLUS_WAIVE=UNCONNECTED_PINS 
g 74Lvc2co8cT 
NO STUFF ‘sOT833 
ALL_SYS_PWRGD 








74LVC2G08GT 


PM_SO_PGOOD OTR eS SYNC_MASTER=J43_MLB1 
4 A 
4917 8 OOTP CPU VR_READY CPUVR_PGOOD_R NO STUFF ul mee SYS_PWROK R PM PCH SYS _PWROK 
MAKE_BASE=TRUE 


R1961° oe Chipset Support 
100K iF 


1/200 4 
ME 


eset Shee aes <SCH_NUM>] D 


<E4LABEL> 
NOTICE OF PROPRIETARY PROPERTY: 


359. 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 
36 45 27 26 SMC_DELAYED_PWRGD 


THE POSESSOR AGREES TO THE FOLLOWING: 


PAGE 

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 19 OF 120 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [°o"F* 


IV ALL RIGHTS RESERVED 17 OF 73 




















SYNC_DATE=01/09/201 
4027 6 (Ip CPU_VR READY 




















Brave NOME 























DDC Pull-Ups 


2.2k pull-ups are required by PCH 
to indicate active display interface. 


GreenCLK 25MHz Power 
Platform Reset Connections 


NO STUFF 
R2040 
0 


should remove! 


Unbuffered 


DP++ spec violation, 


PP3V3. PP3V3_S5RS3RSO_SYSCLKGEN 





63 62 60 56 39 38 34 19 15 


PP3V3_S0 





PLT_RESET_L 5% 

16 15 13 CIN 1/200 
ME 

0201 


PP3V3_S5RS3RSO_SYSCLKGEN 
MIN_LINE_WIDTH=0.5 MM e 
MIN_NECK_WIDTH=0.2 MM 

NO STUFF 


VOLTAGE=3. 3V 
R2020° 


MAKE_BASE=TRUE 
2.2K 











NO STUFF 


R2022°* 
2.2K 


1/200 1/200 
ME ME 
201 5 201 5 


NO STUFF 
R2041 
0 





PCA9557D_RESET_L 





R2041/2 should be stuffed for 
% GreekCLK A or B depending on $2 rail 





1/20 


MF 
o2zor R2042 should be stuffed for GreenCLK C DP_TBTSNKO 
DP_TBTSNKO, 





DDC 
DDC 


CLK 
DATA 








Scrub for Layout Optimization 


PP3Vv3_S0 
DDC 


DDC 


CLK 

DATA 

pulled-up just to indicate that 
AUX-only. 


DP_TBTSNK1 
DP_TBTSNK1, 











R2042 
0 











Buffered 





CRITICAL 


> MC74VHC1G08 
SC70-HF 
1/200 
MF 


4 PLT RST BUF_L SMC_LRESET_L 
ee 0201 


3 *R2070 
100K 
BKLT_ PLT RST L 


1 C2071 x 
Thunderbolt Pull-up/downs 


Redwood Ridge JTAG Isolation 


T— 10% era 
TBTLC can be on when SO is off, and vice-versa eR 


TBISNK1_DDC is 
DP port is used. 








No DDC on this port, 








Only DDC_DATA is sensed by PCH, so 
DDC_CLK pull-ups are unstuffed. 


NOTE: 

















iev 
a ene 9 201 NOSTUFF 
R2089 

0 


0201 
MNAA CAM_PCIE RESET L 


2 63 62 60 59 
34 30 26 1817 15 13 12 11 8 
37 54 43 42 41 40 39 38 37 36 


requires 100k pull-up to SUS 
requires 100k pull-up to TBTLC 


PP3Vv3_S0 











5% TBT_GO2SX_BIDIR 
1/200 Isolation ensures no leakage to RR or PCH 

RR/FR: DPHDMIMUX_SEL_TBT, (on TBT page) i 

R2015 


ME 
0201 
PP3V3_TBTLC 100K 
PCH TBT PCIE RESET _L 5 
1/200 
ME 
201 5 











2! PCH TBT_ PCIE RESET L 
008° (> are pase-ti0e 
1 
R2062 
R2061° 
100K 
100K sa 


NOSTUFF F 
5% 1/20W 
1/20W ME 


BYPASS=U2030: 3mm 
ME VCC 2 201 


C2030 
2015 
U2060 


0.1UF 
10% 
74LVC2G07 
SOT891 


lov 
1A JTAG_ISP_TDO 


PP3v3_ $5 


40 29 28 18 17 16 15 13 11 8 
2 62 60 58 57 56 55 52 





always driven (pull-up) 





Falcon Ridge PLUG_EVENT is active-low, 


MAKE_BASE 


Taur TBT_CIO PLUG EVENT L 


TBT_CIO_ PLUG EVENT _L 








SO pull-up on PCH page 


XSR-CERM 


0201 
Required for unused second TBT port 


NOSTUFF 
JTAG TBT_TDO as 


CRITICAL 
From PCH JTAG TBT TMS PCH 2n 





TBT B CIO SEL 
DP_TBTPB_HPD 
TBT_B_CONFIG2_RC 
TBT B CONFIG] BUF 
TBT_B_LSRX 








@JIAG IBT TMS 











74LVC1G08 
SOT891 





SO pull-up on PCH page 

















57 35 34 29 18 13 CTEM SLP_S4 1 
CAMERA _PWR_EN 








CAMERA PWR EN PCH 

















R2016° R2018° *R2019 *R2014 


10K 10K 10K 
LPT-LP. 5% 5% 5% 
1/20W 1/200 1/20W 
ME ME ME 


and TDI as well for PCH glitch-prevention. 
201 5 201 4 9 201 





Solution shown is for Other PCH’s may require isolation on TCK 





This reference schematic assumes PCH JTAG GPIOs are only used for 
If other ASIC JTAG signals are wired into these GPIOs 








Thunderbolt. 
different isolation techniques will likely be necessary. 


TBT Aliases 





Power State Debug LI 


DBGLED 
(For development only) 


MAKE_BASE 
DDC_CLK 


DDC_DATA 


TBTSNKO 
TBTSNKO 


DP_TBTSNKO_DDC 
DP_TBTSNKO_DDC 


TRUE 





PP3V3_S5 





TRUE 





R2094 
0 
PP3V3_S5_DBGLED 
MIN_LINE_WIDTH=0.5 MM 


WV 
MEN_NECK_W 


at 0} 
asi oN LTAGE 
DP_TBTSNK1_HPD 


402 
DBGLED DBGLED DBGLED DBGLED DBGLED 
=DP_TBTSNK1_ML_C 
R2090 R2091 R2092 R2093 R2095 SEATRT SARE ME ce 
20K 20K 20K 20K 20K 
38 58 oe oe 58 DP_TBTSNK1_AUXCH_C_P 
1/200 1/200 1/200 1/200 1/200 
ME ME ME DP _TBTSNK1 AUXCH C_N 
TBISNK1_DDC_CLK 
TBISNK1_DDC_DATA 
TBI implementation does not require DDC Crossbar 








MAKE_BASE 
TRUE DP. 


TRUE DP. 
TRUE DP. 
TRUE DP. 
TRUE DP 
TRUE DP. 
TRUE DP. 


E=BOTTOM 
HPD 


ML_C_P<3..0> 


TBTSNK1 
TBTSNK1 
TBTSNK1 
TBTSNK1 
TBTSNK1 
TBTSNK1 
TBTSNK1L 





P<3..0> 
N<3..0> 





ML_C_N<3..0> 
AUXCH_C_P 
AUXCH CN 
DDC_CLK 
DDC_DATA 





Pin N61 needs a TP for Power to perform iFDIM test 


pins N61 and P61 to remove 





Renaming the automatic diffpari property 











Me Me 
20h ae hig 20% a ah TP_CPU_RSVDN61 TP_CPU_RSVDN61 DP 
MAKE_BASE=TRUE ae 


TP_CPU_RSVDP61 
MAKE_BASE=TRUE 








DBGLED_S4 DBGLED_S3 DBGLED_SOT3 DBGLED_SO 
TP_CPU_RSVDP61 








Single-port 





DBGLED_S5 


DBGLED 
D2095 


DBGLED 
D2093 


DBGLED DBGLED DBGLED 


D2090 
ZS cxzen-semcn-20n-2. 65 
Na Lrousc-sm 


K  PLACE_SIDE=BOTIOM 
SILK_PART=S5_ON 





87 96 28 (Z>S4 PWR EN 


57 35 34 29 


57 35 


VY 


K 





D2091 
NA Green-Sencp-2ma-2.65v 
Na LroHsc-sm 


PLACE_SIDE=BOTTOM 
SILK_PART=STBY_ON 


DBGLED_S4_D 


VY 


K 





D2092 
NY Green-Sencp-2ma-2.65v 
Na Lrousc-sm 


PLACE_SIDE=BOTIOM 
SILK_PART=S3_ON 


DBGLED_S3_D 


\ 7 GREEN-S6MCD-2MA~2.65V 
Na tronsc-sm 


K  PLACE_SIDE=BOTTOM 
SILK_PART=SOT3_ON 


DBGLED_SO13_D 





VY 


K 





Na caren semco-2ma-2.65v 
Na tronsc-sm 


PLACE_SIDE=BOTIOM 
SILK_PART=S0_ON 


DBGLED_SO_D 





DBGLED 
Q2090 





DMN5LO6VK-7 
SOTS63 
VER 3 




















DBGLED 
Q2090 
DMN5L06VK-7 
soTS63 

VER 3 


























DBGLED 
Q2091 


DMNS5LO6VK-7 





SOTS63 
VER 3 























DBGLED 
Q2091 





DMNS5LO6VK-7 
sOTS63 
VER 3 























15 [oN 


15 (IR _XDP_JTAG ISP TDI 


RAM Configuration Straps 


Pull-downs for chip-down RA 


RAMCFGO 


M systems 


XDP_JTAG_ISP_TCK XDP_JTAG_ISP_TCK 


15 16 18 


[TD 3: 





XDP_JTAG_ISP_TDI 


15 16 18 
2D 3: 





No MAKE_BASE on TCK/TDI as these are provided on XDP page. 


PP3V3_SUS 


@ 11 14 44 55 56 57 60 62 








RAMCFG1 





RAMCFG2 





RAMCFG3 
RAMCFG3:L 





RAMCFG2:L 


R2050° R2051 
10K 10K 


5% 5% 
1/200 1/200 
ME ME 


201 5 201 


RAMCFG1:L 


: R2052° 
10K 


1/200 
ME 
3 2015 


RAMCFGO:L 


R2053° 
10K 


1/200 


2015 


*R2010 


100K 
1/20W 
ME 

9 202 





3714 oT} PCH SMLIALERT L 


ME 








LPDD Alia 


TP_CPU_MEM_ RESET _L 





s Support 


TP_CPU_MEM_RESET_L 





=J43_MLB 


Project Chipset 





TP_MEM _VDD_SEL_1V5_L 


MAKE_BASE=TRUE, 
TP_MEM_VDD_SEL_1V5_L 


Apple Inc. 





PPOV6_S3_MEM VREFDQ_A 


MAKE_BASE=TRUE 


PPOV6_S3_MEM VREFDQ_A 


© 
NOTICE OF PROPRIETARY PROPERTY: 





VREFCA_A 


PPOV6_S3_MEM 


VOLTAGE 
VREFCA_A 


MAKE_BASE=TRUE 
PPOV6_S3_MEM 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC 





PPOV6_S3_MEM VREFDQ_B 


VOLTAGE 
VREFDQ_B 


MAKE_BASE=TRUE, 
PPOV6_S3_MEM 


THE POSESSOR AGREES TO THE FOLLOWING 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 





PPOV6_S3 VREFCA_B 


VOLTAGE 
VREFCA_B 


MAKE_BASE=TRUE, 
PPOV6_S3_MEM 


II NOT TO REPRODUCE OR COPY IT 





22 19 18 


MAKE_BASE=TRUE VOLTAGE 


IV ALL RIGHTS RESERVED 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 


SYNC_DATE=01/17/201 


Support 
SCH_NUM> 


F4LABEL> 


'D 
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Page Notes CPU-Based Margining VRef Dividers eeive 83 naam awe nwo 


CPU_MEM_VREFDQ_A_ISOL 


Power aliases required by this page: 
FETs for CPU isolation during DAC margining DDRVREF_DAC EN RC’s to avoid drain glitches Always used, regardless 
— =PP3V3_S3_VREFMRGN 
May not be necessary due to C22x0 CRITICAL of margining option. 


— =PPDDR_S3_MEMVREF Bia siveny: © DDRVREF_DAC 
2220 2 VREFMRGN_DQ_A_EN_RC x QO2225 
% OQ 
> DMNSLO6VK-7 




















Signal aliases required by this page: 
I2C_VREFDACS_SCL 
=12C_VREFDACS_SDA ee 
=12C_PCA9557D_SCL 1 CPU _DIMMA VREFDO a 4a ios = 
=12C_PCA9557D_SDA D ratooea id 
3 Q2225 pin 6: 


fl 

5 DMNSLO6VK-7 DDRVREF_DAC 

SOTS6 aes 
C2225 ? “PLACE_NEAR=02220.6: 3mm 

On TUE uy Re 2 PPOV6 S3_ MEM VREFDQ A 


t 
+ MIN_LINE_WIDTH=0.3 mm 
PLACE_NEAR-R2221.2: 1mm MININECK_WIDTH-0/2 mn 















































BOM options provided by this page: PLACE_NEAR=02220.6:2.54mm 








— DDRVREF_DAC - Stuffs DAC margining circuit. 





” 
~ 02260. CPU_MEM_ VREFDQ_B_ISOL 





al 
> DMNSLO6VK-7 DDRVREF_DAC 
= CRITICAL 
© DDRVREF_DAC 


) EIN —CPU_DIMMB _VREFDO a aR a 2 VREFMRGN_DQ_B_EN_RC a Q2265 


+ - al 
i DDRVREF_DAC DDRVREF_DAC DUNS UO SNK) F 
a iF ? PLACE_NEAR=02260.6:3mm 
CPU DAC output step sizes: .1UE a a a 2 BBOUEL S4-MEM-“UREEDO_B 












































zi 
CERM-X5R DF 
ae Q2265 pin 6: 


PLACE_NEAR=02260.6:2.54mm 








DDR3 (1.5V)  7.70mV per 58 f MIN_LINE_WIDTH=0.3 mm 
MIN_NECK_WIDTH=0.2 mm 
DDR3L (1.35V) 6.99mV per 





© CRITICAL 





LPDDR3 (1.2V) gx Q2220 
5 pMNSLO6VvK-7 
‘SOTS63 








a ic CPU_MEM_VREFCA_A_ISOL 


D DDRVREF_DAC 
CPU has single output for bahrain 
VREFCA. Split into two ™ DDRVREF_DAC 
VREFMRGN_CA_A_EN_RC ms m@ Q2225 


signals for independent DAC 7 2 a 
margining support. When Pa DDRVREF_DAC DDRVREF_DAC > DMNS EP OVK-7 
CRITICAL : 





) PIN —CPU DIMM VREFCA L 




















DAC margining VREFCA ensure « 02260 C2265 B ? “PLACE_NEAR=02220. 3: 3mm 
VREFMRGN_CPU_EN is low © DMNSLO6VK-7 OWUE a 2 PPOV6_S$3_ MEM VREFCA A 
'SOTS63 


bs MIN_LINE_WIDTH=0.3 mm 
to remove short due to CPU. 











55 








6.3V 
CERM-XSR tt : MIN_NECK_WIDTH=0.2 mm 
0201 


























DAC-Based Margining 


DAC sets voltage level, PCA9557 & FETs enable outputs 





CPU_MEM_VREFCA_B_ISOL 








and disables margining after platform reset. DDRVREF_DAC 
aes R2285 o op SAE Bc 
R2218 2 VREFMRGN_CA_B_EN_RC ee Q2265 

> DMNSLO6VK-7 


SHORT _ 




















PP3V3_S3_VREFMRGN_DAC DDRVREF_DAC 
MIN_LINE, 5 a 
NECK} C2285 2 “PLACE_NEAR=02260.3:3mm 


MIN_NECK_} : 
VOLTAGE 
DDRVREF_DAC DDRVREF_DAC OTE 4 uN 42 2 PPOV6 _S3_MEM VREFCA_B 
MIN_LINE_} 


C2200 CERN-XSR i PLACE_NEAR-R2281.2:1mm 


2.2UE F one rE R2282> 


208 
aN 2 : CRITICAL 8.2K $ 



































CERM : 
402-LF = Fa 
DDRVREF_DAC (All 4 R’s) 1/200 

MF 


VDD DDRVREF_DAC ‘ 201 


sa 38 29 26 24 ETN SMBUS PCH CLK U2200 vouta| VREFMRGN_DQ_A : VREFMRGN R22x6 pin 2: 
= MSOP 1% 1/20W MF aM 
ee 2225.1:2 
vouTB VREFMRGN_DQ_B : VREFMRGN SEARE Meee ee R2280 

Ts 1/20W ME PLACE_NEAR=92265. 





























Fi SMBUS_PCH_ DATA 
5438 19 16 13¢8T> 








MEM VREFCA B RC 











DAC557 


voutTcH VREFMRGN_CA_AB : VREFMRGN. PLACE_NEAR=92225. 
1% 1/200 F 





Addr=0x98 (WR) /0x99 (RD) PLACE_NEAR=Q2265. 





vouTD VREFMRGN_MEMVREG : VREFMRGN 
Ts 1/20W 











GND 





NOTE: MEMVREG and SPARE share a 
DAC output, cannot enable 


both at the same time! 
PP3Vv3_ $3 15 18 19 34 38 39 56 60 62 63 





CRITICAL 
DDRVREF_DAC 








¢ DDRVREF_DAC 


CRITICAL C2205 
DDRVREF_DAC 0 2uF 
DDRVREF_DAC 2 
C2202 “| eu DDRVREF_DAC 
0.1UF vec cenMexsn 02204 
; MAX4253 R2214 


0202 axe? 
9 38.3K_ 




















6.3v 

4 U2201 

CERM-X5R VREFMRGN_MEMVREG BUF 1 
0201 PCA9557 


(op) PO VREFMRGN_CPU_EN 

Pl VREFMRGN_DQ_A_EN 
Addr=0x30 (WR) /0x31 (RD) 4 PQ VREFMRGN_DQ_B_EN 
P3 VREFMRGN_CA_A_EN 
PA VREFMRGN CA BEN 
PS VREFMRGN_MEMVREG_EN * CRITICAL 
67 54 38 19 16 18 [TW SMBUS_PCH CLK P63 VREFMRGN_SPARE_EN DDRVREF_DAC DDRVREF_DAC 


67 54 38 19 16 14 BT SMBUS_PCH DATA 2 P7 





DDRREG_FB COD = 





PLACE_NEAR=R7415.2:1mm 



























































U2204 


MAX4253 
ucsP 


RESET* 

















VREFMRGN_SPARE_BUF. 





RST* on ‘platform reset’ so that system 
DDRVREF_DAC 





watchdog will disable margining. 











NOTE: Margining will be disabled across all 





soft-resets and sleep/wake cycles. Pins Bl & B4: 





e CKPLUS_WAIVE=unconnected_pins 








1s (IN —2CA9557D RESET L 





DDRVREF_DAC 





MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG 
SYNC_MASTER=WILL_J43 SYNC_DATE=02/04/201 





DAC Channel: z 
= DDR3 VREF MARGINING 


PCA9557D Pin: 
Drain NOME 


LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1.35V) NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider <SCH_NUM> D 
DDR3L assumes TPS51916 supply with 19.6k/57.6k divider 


VTSTON 
Nominal value 0.600V (DAC: 0x2E.5) 0.675V (DAC: 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC: 0x68) 
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(TRT. IDI/IOO = DO/IO1 (TRT SPT MTSQ) TBT SPI MISO EE_DO = 


U2890 TBT_SPI_CcS Lb EE_CS_N 


(TRT é nae THTASeT CLE ae ete PCIE_CLKREQ_OD_N CLKREQ L “R2861 “R2862 “R2863 


W25X40CLXIG 10K 10K 10K 
(TRT. 58 58 58 


XDP_JTAG 
IBIROM We _L ; eae oh a a 


JTAG TBT 2 
ae REFCLK_100_IN_P PCIE CLK100M_TBT_P _ 
TBTROM HOLD 1 2)HOLD* XDP_JTAG TCK Divides 3.3V to 1.8Vv + 
REFCLK_100_IN_N| PCIE CLK100M_TBT_N 
GND _THRM_PAD a 200) R2895 


TIBI TEST TEST_EN a ae 806 5 os 
° ° XTAL_25_IN YSCLK_CLK25M_TBT_R NW YSCLK_CLK25M_TBT Youn pen 


TBT_TEST. TEST_PWR_GOOD 
XTAL_25_OUT TP TBT XTAL250UT 1s 
1/200 62 60 26 25 18 17 


ME 


: 20%0 29.272 PP3V3 84 
R2825 2 TBTSNKO_ML_P<3> DPSNKO_3_P TMU_CLK_OUT TBT_TMU_CLK_OUT PA eg ae che pee 


100 
g 5% 2 TBTSNKO_ML_N<3> DPSNKO_3_N NO STUFF 
1/20W R2881- 
1 1 
9 202 , TBISNKO_ML_P<2> DPSNKO_2_P Rego? rad 700k g 
EN 


TBTSNKO_ML_N<2> DPSNKO_2_N DPSRC_3_P DP_TBTSRC_ML_CP<3> 3& 5% ay20W 
208 208 
DPSRC_3_N DP_TBTSRC_ML_CN<3> ene — 
201 9 201 


DPSRC_2_P DP_TBTSRC_ML_CP<2> 26 25 _TBT_EN CIO PWR_L 
DPSRC_2_N DP_TBTSRC_ML_CN<2> »5 IBT_DDC_XBAR_EN_L 
HDMITBTMUX_SEL_TBT 
IBIDP AUXIO EN 
DP_TBTSRC_HPD 
DPSRC_0_P DP_TBTSRC_ML_CP<0> PP3V3_TBTLC 17 1a 25 26 60 62 
DPSRC_O_N DP_TBTSRC_ML_CN<0> °R2883 


TBTSNKO C2820 : DP_TBTSNKO 100K 
0201 DPSRC_AUX_P DP_TBTSRC_AUXCH_CP sae 

ere TBTSNK1 ML P<3> DPSNK1_3_P DPSRC_AUX_N| DP_TBTSRC_AUXCH_CN R2878 apo 

TBTSNKO C2821 DP_TBTSNKO , i 3 cata ici 100K 4 201 

Saat . TBISNK1_ ML_N<3> DPSNK1_3_N - j 

0.1UF Rt ~~ DPSRC_HPD_OD TBTSRC_HPD 1/200 

ME 


TBTSNK1 ML P<2> 

TBTSNKO C2822 DP_TBTSNKO A Bonet on sles 
— 2 i TBTSNK1 ML _N<2> DPSNK1_2_N 

SUE = GPIO_2/TMU_CLK_IN/AC_PRESENT IBT GPIO2 


TBTSNKO C2823 DP_TBTSNKO 5 TBISNK1_ ML P<1> DPSNK1_1_P GPI0_3/FORCE_PWR| TBT_PWR_EN 
0.1UF ee 2 TBISNK1 ML N<1> DPSNK1_1_N GPIO_4/WAKE_OD_N SMC_PME_S4_ DARK L 


NO STUFF NO STUFF 
GPIO_5/CIO_PLUG_EVENT_N/HV_OK_OD TBT CIO PLUG EVENT L 

TBTSNKO C2824 DP_TBTSNKO ‘i i TBTSNK1_ ML P<0> DPSNK1_0_P = ca = iz ey R2884' R2885' *R2886 
10% 0201 ee GPIO_6_OD/CIO_SDA_OD HDMITBTMUX SEL TBT 2 
0.1UF 2 TBTSNK1_ ML _N<0> DPSNK1_0_N oie 4 7 Tar eRTOe 100K 10K 10K 
TBTSNKO C2825 DP_TBTSNKO GPIO_7_OD/CIO_SCL_oD tien iysen er 
0.1UF 5 0201 TBTSNK1_AUXCH_P DPSNK1_AUX_P GPIO_8/EN_CIO_PWR_N_OD TBT_EN CIO PWR L ME ME ME 
: 201 201 7 201 


TBTSNK1_AUXCH_N DPSNK1_AUX_N GPIO_9/SX_CTRL_OD* TBT_BATLOW_L sac 2 2 
TBTSNKO C2826 DP_TBTSNKO GPIO_14 TBIDP_AUXIO_EN é: TBT_BATLOW_L 
0201 2813 OUT} TBTSNK1_HPD DPSNK1_HPD 
0.1UF GPIO_15 TBT_DDC_XBAR_EN_L 23 25 TBT_A_DP_PWRDN 
TBTSNKO C2827 DP_TBTSNKO , TBT_B_DP_PWRDN 


0.1UF R-CERM oe patios R2D_C P<0> PA_CIOO_TX_P/DPSRC_O_P PB_CIO2_TX_P/DPSRC_O_P NC _TBT B_R2D_ CP<0> TBT A HV EN 
100K 
5 R2D_C_N<0> PA_CIOO_TX_N/DPSRC_O_N PB_CIO2_TX_N/DPSRC_O_N| NC_TBT_B_R2D_CN<0> TBT_B_HV_EN 


TBTSNKO_AUXCH_C_P C2828 DP_TBTSNKO_AUXCH_P 2 a 


olor 0201 201 5 D2R_P<0> PA_CIO0O_RX_P PB_CIO2_RX_P NC_TBT_B_D2RP<0> 


» D2R_N<0> NC_TBT_B_D2RN<0> é R2888 
TBTSNKO_AUXCH_ C_N C2829 DP_TBTSNKO_AUXCH_N PA_CIOO_RX_N PBECTOOSEN 10K 
0201 st 

0.1UF CONFIG] BUF PA_CONFIG1/CIO_0_LSEO PB_CONFIG1/CIO_2_LSEO| TBT_B_CONFIG1 BUF 1 1/200 
Me 

CONFIG2_ RC PA_CONFIG2/CIO_0O_LSOE PB_CONFIG2/CIO_2_LSOE TBT_B_CONFIG2_ RC 1 201 5 




















If strap != bit then security is enabled? 























































































































PP3V3_TBTLC 




































































TBTSNKO_ML_P<1> DPSNKO_1_P 
TBTSNKO_ML_N<1> DPSNKO_1_N 























PORT 











TBTSNKO ML P<0> DPSNKO_O_P 
TBTSNKO_ML_N<0> DPSNKO_O_N 








DPSRC_1_P DP_TBTSRC_ML_CP<1> 
DPSRC_1_N DP_TBTSRC_ML_CN<1> 














TBTSNKO_AUXCH_P DPSNKO_AUX_P 
TBTSNKO_AUXCH_N DPSNKO_AUX_N 














SNKO AC Coupling 





TBTSNKO_HPD DPSNKO_HPD 








DISPLAY 






































62 60 56 37 36 34 29 27 26 25 _PP3V3. 



































































































































SNK1 AC Coupli 


R2D_C_P<1> 1 /DPS 2 3 /DPS 2 NC_TBT R2D CP<1> NOTE: The following pins require testpoints: 
IBTSNK1 C2830 : DP_TBTSNK1 , Pen eae CLC eae eg Sige i INO cecal — GPIO_13 — GPIO_15 
201 R2D_C_N<1> PA_CIO1_TX_N/DPSRC_2_N PB_CIO3_TX_N/DPSRC_2_N NC_TBT R2D_CN<1> 
0.1UF SER - GPIO_1 - GPIO_11 


TBTSNK1 C2831 DP_TBTSNK1 : D2R_P<1> PA_CIO1_RX_P PB_CIO3_RX_P NC_TBT D2RP<1> — GPIO_2 - GPIO_14 
0201 
0.1UF CERI D2R_N<1> PA_CIO1_RX_N PB_CIO3_RX_N NC_TBT. D2RN<1> GPIO_3 GPIO_O 


GPIO_5 GPIO_12 



































TBTSNK1 C2832 DP_TBTSNK1 ; LSTX PA_LSTX/CIO_1_LSEO PB_LSTX/CIO_3_LSEO| NC_TBT_B_LSTX “ 
0201 os are - on PCIE_RST_1_N GPIO_10 











0.1UF LSRX PA_LSRX/CIO_1_LSOE PB_LSRX/CIO_3_LSOE TBT B_LSRX 


IBTSNK1 C2833 DP_TBTSNK1 i PCIE_RST_2_N PRLLSIX 
3 0201 PCIE_RST_3_N PB_LSRX 
0.1UF P<1> PA_DPSRC_1_P PB_DPSRC_1_P P<1> 

2 N<1> PA_DPSRC_1_N PB_DPSRC_1_N N<1> 
C2834 DP_TBTSNK1 i oat ted = ria 
0201 vol = SYNC_DATE=01/19/201 
0.1UF P<3> PA_DPSRC_3_P PB_DPSRC_3_P P<3> 


IBTSNK1 C2835 DP_TBTSNK1 N<3> PA_DPSRC_3_N PB_DPSRC_3_N N<3> 


0.10UF 0201 Thunderbolt Host (1 of 2) 


Me Noreen iy 
DP_TBTPA_AUXCH_C_P PA_AUX_P PB_AUX_P NC_DP_TBTPB_AUXCH_CP oe 
TBTSNK1 C2836 DP_TIBTSNK1 2 Se ue <SCH_NUM> D 
‘azo1 ‘ DP_TBTPA_AUXCH_C_N PA _AUX_N PB_AUX_N NC_DP_TBTPB_AUXCH_ CN ‘ Apple ATVs — 
0.1UF aaa Se RrUTeton 
TBTSNK1 C2837 DP_TBTSNK1 7 DP_TBTPA_HPD PA_DPSRC_HPD PB_DPSRC_HPD DP_TBTPB_HPD 1 ic) <E4LABEL> 


0201 


0.1UF R-CERI NOTICE OF PROPRIETARY PROPERTY: BRancn 
TBT_A_HV_EN GPIO_0/PA_HV_EN/BYPO GPIO_1/PB_HV_EN/BYPO TBT_B_HV_EN 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
C2838 TBT A CIO SEL GPIO_10/PA_CIO_SEL/BYP1 GPIO_11/PB_CIO_SEL/BYP1 TBT_B_CIO SEL PROPRIETARY PROPERTY OF APPLE INC. 


TBTSNK1_AUXCH_C_P DP_TBTSNK1_AUXCH_P 2 THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
0.1UF 0201 TBT_A_DP_PWRDN GPIO_12/PA_DP_PWRDN/BYP2 GPIO_13/PB_DP_PWRDN/BYP2 TBT_B_DP_PWRDN I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 28 OF 120 


TBTSNK1 AUXCH_ C_N C2839 DP_TBTSNK1 AUXCH_N itiNot Zo REVERE On PUBLISH aT eS 
6. kus 0201 For unused port, pull CONFIG1, CONFIG2, LSRX, HPD and CIO_SEL low (10k). All other port signals can be NC. one ee er ena hd ae eee See 25 OF 73 























TBTSNK1 



















































































ALL RIGHTS RESERVED 





U2940 





TPs22920 





1.05V TBT "CIO" Switch 


Internal switch not functional on RR. 


Type Load Switch 





R(on) 8 mohm Typ 





@ 1.05v 11.5 mOhm Max PP1v0S TRT 











CRITICAL 
OMIT_TABLE 


PP3V3_TBTLC 
Max Current = 4A (85C) U2940 





TPS22920 

PP1V05_TBTRDV 62 PP1V05_ TBICIO ca 

cad ENTA-O PE s4 U2800 s Wien 

7 ? FALCON-RIDGE-FR2C ° 
FCBGA * 1200 mA EDP 

SYM 2 OF 2 ae : 
























































CRITICAL 


TBT_EN_CIO_PwR 


























GND 


7 ee OA tOevK-7 


SOT563 





























VCC1PO_CIO| 
VER 3 

















VCC1PO_RDV_DECAP 























SVR input to 














TET PWR REO L —IBI EN cro PwR L 











POC input to RR 150 mA EDP 


7 DMN5LO06VK-7 
Pull-up (50) on PCH page 

VCC3P3) Isolated to reduce noise from SVR B bakes SOTS63 

ca 26 _PP1VO5 3B 


Q2945 























PP3V3_TBTLC Pp3v3_s4 





VEN _LINE WIDTH=0.4 Mi 
VCC3P3_LC| _NIDTH-O.2 @ 3-1. W (Dual-Port) 


SVR_VCC1PO F eer 

















(Single-Port) 





























CRITICAL 


L2920 VCC3P3_RDV_DECAP [parer 
0.68UH-20%-4.2A-0.0320HM 


1900 mA EDP : SVR_IND 
1 2 2 P1vO5TBT_sw 


PIMB041B-SM 





























PP3V3_TBTRDV 








pp3V3_S4_TBTF 


38 mM 
20 mt 




















CRITICAL ,, 


p29201 









































NSR1020MW2T1G 























62 60 56 37 36 34 29 27 26 25 _PP3V3 54 





TBT "POC" Power-up Reset 


SMC_DELAYED_PWRGD 











92995 CRITICAL 
DMN32D2LFB4 vcc 

















u2990 
SYM_VER_3 TPS3895ADRY 





Push-pull output 


as TBIPOCRST MRL ENABLE SENSE_oUTL* TBI PWR ON POC RST L 




















TBIPOCRST SENSE >_|SENSE cq TBIPOCRST CT 





























Delay = 4.04ms nominal 





SYNC_MASTER=T29_RR SYNC_DATE=12/17/2014 





Thunderbolt Host (2 of 2) 
Apple Inc. eS es . 
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EDP current / power consumption figures copied from R68 schematic (Rev 2, dated October 28, 





Page Notes SI8409DB: 
Vds (max): —30V 


Pius atdanes eadulded ‘by stile page: vgs (max): +/-12V 15V Boost Regulator 


‘PPVIN_SW_TBTBST (8-13V Boost Input) CRITICAL 
vgs(th): -1.4V 


PP15V_TBT_REG (15V Boost Output) Q3080 Rds (on) 4é6mOhm @ 4.5V Vv. Le aaa CRITICAL 
s(on): mOhm , s 
SI8409DB g L3095 


Signal aliases required by this page: 60 54 49 47 40 39 _PPBUS_G3H BGA Id(max): 3.7A @ 70C 6.8UH-4.0A D3095 peieyotes 


+ PPVIN_S4SW_TBTBST FET TBTBST_ BOOST 7 f« 














(NONE) 8-13V Input 











i 
MIN_LINE_WIDTH=0.5 mm : WY * Vout = 15.17 


Changes required : ae 
MIN_NECK_WIDTH-0. PIMB062D-SM 


for 2s. E ° DFLS230L 

(NONE) Voltage not specified here, DIDT=TRUE Max Current = 1.0A 
see add property on another page. TenaeeSNeT : 

MIN_LINE_| : Freq = 300KHz 


MIN_NECK_| 


BOM options provided by this page: 





























25v 

XSR 

402 5 TBTBST_SNS2 XW3095 
SM 


TBTBST_PWREN_DIV_L MIN_TINE. TH=9 
































TBTBST_VSNS 2 O42» Paace_Near=c3095.1:2 mm 


MIN_LINE_WIDTH=0.2 mm 
MIN_NECK_WIDTH=0.2 mm 
CRITICAL 3 
TBIBST_EN EN/UVLO mt 


U3090 


LT3957 


TBTBST_INTVCC INTVCC Orn 
MIN_LINE_WIDTH=0.2 mm 
MIN_NECK_WIDTH=0.2 mm 























TBTBST_PWREN_L 





TBIBST VSNS RC 








TBTBST_VC 
MIN_LINE_W. 
Q3005 MIN_NECK_| 
DMN32D2LFB4 


DEN1006H4-3 
SYM_VER_2 








TBTBST_RT 




















NBO-COG-CERM 
9201 i TBIBST_ SS 

















TBTBST_VC_RC 4_IBIBST 


28 25 TBT_A_HV_EN SGND shorted to MIN_LINE_| 
o> SYNC MIN_NECK_1 


GND inside package, 














NO STUFF 


no XW neces: 


SGND 
a ws 












































ad ad 

UVLO(falling) = 1.22 * (R1 + R2) / R2 NECK 3 
VOLTAGE=0V 

UVLO (rising) = UVLO(falling) + (2uA * R1) XSR-CERM 

UVLO = 4.55V (falling), 4.95 (rising) 1.6V * (1 + Ra / Rb) 0603 












































Q3088 


DMNSLO6VK-7 





sOTS63 
VER 3 














Max Vgs: 10V 


TBTBST_SHDN_DIV 








DMNSLO6VK-7 
s0TS63 
VER 3 




















SMC_DELAYED_PWRGD 











BATLOW# Isolation 


Pp3v3_s4 





Pull-up on RR page 








PM_BATLOW_L TBT_BATLOW_L. 





3513 CD 











TBT_BATLOW_L. 





SYNC_MASTER=WILL_J43 SYNC_DATE=12/17/2014 


TBT Power Support 
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3.3V/HV Power 


V3P3 must be S4 to support 


wake from Thunderbolt devices. 


60 2¢ _PP3V3_S4_TBTAPWR 
PP3V3_s5 








Nominal 4 Max 





IV3P3 1100maA 1200maA 
CRITICAL 


C3287 ae : 
=] : IHVvs3 890mA 930mA (assumes 3S, 9-12.6V, 7.5-11.7M) SIGNAL MopeLaTeT_Mux 
100UF . 


IHVSO  890mA 930mA (assumes 15V, 12W minimum) 














PP3V3_S4_TBTAPWR 
LINE_WIDTH=0.38 MM 


V3P30U' NECK_WIDTH=0.20 mnt (Both C Ueee0 


Jvae3 voLIAGESS -3¥ : epriosoza 
ca 6o 27 _BELSV IBT pp3v3RHv s4_TSTAPWR 5: rer A pon Nei> svgrnze-covs 


ou LINE_WIDTH=0.38 MM 4 TBT_A_D2R_C_N<1> TB_ENA|2 TBT_A CIO SEL 
15.75V Max MIN_NECK_WIDTH=0.20 MM 2 TBT_A_D2R_p<1> = 





Gup_vorD=TRUE ‘ CRITICAL 


















































Jvav ces ds eee Bee Bare : AUXTO_EN| 2% TBTDP_AUxTo_EN 
1 ¢3211 DP_PD TBT_A_DP_PWRDN 
bs nt ° LUE 2 TBTPA_AUXCH_N 
U3210 toe ‘ Dp_TBIPA_AUXCH C1 


2 2 ‘ TBIPA AUXCH : (ev) AUXIO-} 2 TET A D2R1 AUXDDC N 
CD3211A1RGP 5 toXS xO 2 DP_TBTPA_AUXCH 
QFN 9 












































AUXIO+_ TBT_A_D2R1_AUXDDC_P 
IDDC_DAT TBI: RX_1 


TBTSNKO_DDC IDDC_CLK 
S4_PWR_EN : ISET_V3P 3,8 TBTAPWRSW_ISET_V3P3 = 


























108 v 
+ ENHVU FAULT2Z|4 e e SR-CE: TBTSNKO_DDC_p: 




















TBI_A HV_EN ISET_SQ|10 TBIAPWRSW_ISET_SO 








25 QUT} BEA copie: pur ICA_DETOUT CA_DET| TBT_A_CONFIG1_RC 








PM_SLP_S3_BUF_L ISET_S3 TBTAPWRSW_ISET_S3 C3232 


DP_TBTPA MLC p<1> 69 _DP_TBTPA ML p<1> 
TBTHV:P15V TBTHV:P15V 0.22UF 

DP_TBTPA MLC _N<1> so35 69 _DP_TBTPA ML N<1> 
1 1 c 2 DP_A_LSX ML _p<1> 
R3211 - DPMLO+ 


a 2 22.6K 2 0.22UF 0201 DPMLO-|_2 DP_A_LSX_ML_N<1> 
: is TBT_A_LSTX 

















THRM 
PAD 



































1/208 TBI: LSX_A_R2P/P2R (P/N) 
Me 2 TBT A LSRX 











2 202 


TAPWRSW ISET S3 R <RV3P3> 
r DP_TBTPA_HPD 2 _|HPDOUT HPD| TBT_A_HPD 
TETAPWRSW_ISET_SO_R 


























TBTHV:P15V TBTHV:P15V GND _THMPAD 
; 1 Single-fault protection 
R3213 R3214 


22.6K 22.6K 
1 18 

1/208 1/208 
ME Me Single R on ISET_V3P3 OK. 
201 2 20 


<RHVS3> <RHVSO> ILIM = 40000 / RISET 





requires two R’s per HV 





ISET_Sx with cD3210. 











For 12V systems: 








PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





11880145 ML FILM, 1/200,17.0K, 1.0201 R3210,R3213 TBTHV:P12V 





11880145 ML FILM, 1/200, 170K, 10201 R3211,R3214 TBTHV:P12V 


























CRITICAL 


Thunderbolt Connector A 


Nominal Min Max L3200 


FERR-120-OHM-3A 
IHVSO/S3 1120mA 1090mA 1170maA (12W minimum) 


3e MM 
MIN_NECK_WIDTH=0.20 MM 
VOLTAGE=15V TBTACONN 1c 

C3200 + LINE_WIDTH-0.38 MM 


a otor NECK_WIDTH=0.20 MM GNb_voID=TRUE 








TBTACONN_20_RC 
LINE_WIDTH=0.38 MM 
NECK_WIDTH=0.20 HM 

VOLTAGE=18V 





* ¢3201 








Gup_vorD=TRUE 


GNp_vorD=TRUE 





(Both C’s) 


(Both cts) fetes ©3270 1 
taunts . — TeT_A R20 _¢ P<o> 
ate 


TBT_A_D2R_P<0> - : ep Seta poe 6 Be5s 33200 Monta oi fee ne aide a 5050 16 peo 


TBT_A_D2R_N<O> 69 TBT_A_D2R_C_N<O> MDP-J11 
F-RI-TH 2 TX 0.22UF 
7 ono. Ronan i vl : Sontue Se 
R3294 ee LINE_WIDTH-0.38 HH eh als enp_vorp-TRUE 


514-0818 ; et ©3206 # *R3270 


470K 
0.01urF — 
= OHOT_PLUG_DETECT GNDO y 


1/208 


No_XNET_CONNECTION=TRUE No_XNET_CONNECTION=TRUE OCONFIG1 ML_LANEOP O SR-CERM ie 


201 


O CONFIG2 ML_LANEON O i—¢ : 

O GND GND O 

OML_LANE3P wit, LANEI1P O - DP_A_LSX ML p<1> 

OML_LANE3N  ML_LANE1N O > 

O GND GND O 

© AUX_CHP ML_LANE2P O 

© AUX_CHN ML_LANE2N O 

O DP_PWR RETURN OF 
enp_vorp=TRUE 

Xe: SHIELD PINS DD ee Pee 


1 











































































































DP_TBTPA ML_C_p<3> T 69_DP_TBTPA ML_p<3> 











DP_TBTPA_ML_C_N<3> ; 69_DP_TBTPA ML_N<3> 








DP_A_LSX ML _N<1> 




















LSX_R2P/P2R (P/N) 



































TET A R2D Cc p<i> 








TBT_A_R2D_p<1> TBT_A_R2D_C_N<1> 




















TBT_A_R2D_N<1> 























69 28 IBA D2Ri AUXDDC P - = cno_voro-TavE cnp_voro-Tave 
69 28 IBT_A D2R1_AUXDDC_N - 





*R3272 *R3273 
470K 
720m 

TBT_A HED 2 


2 202 


: RX 








TBT_A_CONFIG1_RC 





DP Source must pull 


o_o! 
down HPD input with 








TBT_A_CONFIG2_RC 








greater than or equal 





470k R’s for ESD protection 


to 100K (DPvi.1a). on AC-coupled signals. 














Sink HPD range: 
High: 2.0 - 5.ov 


Low: 0 - 0.8Vv 











ASTER=129_RR SYNC_DATE=10 








Thunderbolt Connector A 
So NRE 


Apple Inc. Soa . 
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3.3V WLAN Switch 


Part TPS22924C 








Type Load Switch 





R(on) 18.5 mOhm Typ 
@ 2.5v 25.8 mOhm Max 

















Sense resistor on 


U3550 
TPS22924 PP3V3 $5 @_11 13.15 16 17 18 28 29 40 52 
62°72 


$08 Sey csp pa etetstststsh 8586 B88 Co 
PP3V3_WLAN 35 36 37 39 62 PP3V3_WLAN_R 
- MIN_LINE_WIDTH=0- your vin( 


CRITICAL 


sensor page 








VOLTAGE=3 . 3V 





Max Current = 2A (85C) ON SMC_WIFT PWR EN CTY] 29 35 37 
233 GND 
51480335 a 











3 > C3550 
CRITICAL BYPASS=J3501:5mm — 1.0UF 
J3501 [— 208 
SSD-K99 


AIRPORT 





F-RT-SM1 

















WIFI_EVENT_L 








67 62 PCIE AP PCIE _AP_R2D_C_N 











Ls2_62 PCIE AP AP_R2D_C_P 











CLK100M_AP_N 
CLK100M_AP_P 








AP_D2R_P 
AP_D2R_N 








099999 PPP Pe? 
$s Ff FF 








Supervisor & CLKREQ# Isolation 





Delay = 130 ms +/- 20% 








—PP3v3_S5 00g 211315 16 17 18 28 29 40 52 
556 57 88 60 62°72 





PP3V3_S4 


tfate 





25 26 27 29 34 36 


APCLKRQ: ISOL 


900000 











“R3554 
232K VPP 


Aes U3540 


ME 


sai SLG4AP041V 


IDEN 


¢—23V3WLAN_VMON SENSE onerreen 
VREF 


[NDLY 
62 AP RESET _CONN_L 2 AP_RESET_CONN_R_L 4-|RESET* 1 





Pio 















































e@—AP-RESET L Yona pe 





SMC_WIFI_PWR_EN 
AP_CLKREQ RL 

















AP_CLKREQ_Q_L 














APCLKRQ: ISOL 


“R3556 
0 


53 
1/20W 
ME 

APCLKRQ:BIDIR > 0202 











PP3V3_S5 





jourpur AP_CLKREQ L 











PCIE_WAKE_L (BO) 
AP_SOIX_WAKE_L (B1) 








vcc 
CRITICAL 
U3560 AP_SOIX WAKE SEL 
NC7SB3157P6XG 


sc70 
VER-3 PCIE WAKE L 
AP PCIE WAKE L 4 AP SOIX WAKE L 






































NOSTUFF 





BLUETOOTH 





PP3Vv3_s4 








PME_S4_ WAKE _L 








VDD 


U3510 y 
USB3740 Q3510 
SEN DMN32D2LFB4 


DEN1006H4-3 
SRE SYM_VER_2 


NO_XNET_CONNECTION=TRUE 




















ss 62 USB_BT_ CONN _P 











SYNC_MASTER=J43_MLB SYNC_DATE=10/02/2014 





ss 62 USB_BT_CONN_N 





BT_WAKE 








Wireless Connector 
coappencemm nies as 


<SCH_NUM>| D_ 


REvTslON 





Apple Inc. 
PM_SLP_S4_ L <n] 13 18 34 35 57 


2) <E4LABEL> 
SEL | OUTPUT : 
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62 60 39 30 _PP3V3_SOSW_SSD 


PLACE_NEAR=J3700.1:3mm 
CRITICAL 


L3700 
FERR-26-OHM-6A 


el YTY 12, 


62 PP3V3_SOSW_SSD_FLT 


OOB Isolation 


62 60 39 30 _PP3V3_SOSW_SSD 


BYPASS=U371' 


* C3718 
— 0.1UF 


T— 10% 
lov 
XSR-CERM 
0201 


CRITICAL 


14LVC1G0B 
sores 2 SMC_OOB1_R2D_L 











PLACE_NEAR=1370) Tam 





0603 


1-C3.70 2 1 C3702 
— 0.1UF —— 0.1UF 


T— 10% T— 10% 
lov lov 
XSR-CERM 2 XSR-CERM 
0201 0201 








MIN_LINE_WIDTH=0. 6mm 
MIN_NECK_WIDTH=0.15mm 
VOLTAGE=3.3V 


PLACE_NEAR=L3700.1:1mm 


SSD_SR_EN_L 








23:92 $2 e°_PP3Vv3_sO 
3338 3) 86 
NOSTUFF, NOSTUFF 
R3710 R3700> 


51480449 
100K 100K 
CRITICAL 5% 1s 
1/200 1/20W 


ME ME 
J3700 201 201 
SSD-GS3 7 

F-RT-SM 





PP3Vv3_S0 





IGND_vorD GND_VvoID 





BYPASS=U3711:5 mm 


CSTE 
SMC_OOB1_R2D_CONN_L 0.1uF — 


SMC_OOB1_D2R_CONN_L 208 


XSR-CERM 
0201 














900 





SSD_PCIE_SEL_L 
TP_SSD_DEVSLP 
SMC_PWRFAIL WARN_L 


CRITICAL 





74LVC1G08 
SOT891 

















s2_SSD_RESET_CONN_L 


SSD_PWR_EN SMC_OOB1_D2R_L 





9000 





SSD BOOT 


R3701 9 


SSD BOOT R 











PCIE _SSD_R2D 


GND_VOID=TRUE 





SSD _R2D 


XSR-CERM 


GND _VOID=TRUE 


1/20W NOSTUFF 
62 PCIE _SSD_R2D. 





SMC_PWRFAIL_WARN_L Signal no connect on X31 








PCIE _SSD_D2R_N<3> 





«2 PCIE SSD R2D 


PCIE SSD D2R P<3> 








SSD_R2D 


XSR-CERM 


GND_VOID=TRUE 


R2D 





D2R_N<2> 





SSD_R2D 


XSR-CERM 


GND_VOID=TRUE 


R2D 





D2R_P<2> 








SSD_R2D 


XSR-CERM 


GND_VOID=TRUE 





SSD_R2D 


XSR-CERM 


GND_VOID=TRUE 


R2D_N<1> 


CO0DDQDD00OQOQOQC0O000 


99000000 

















R2D_P<1> 





SSD_R2D 


XSR-CERM 


GND_VOID=TRUE 


R2D_N<0> 








SSD_R2D 


XSR-CERM 


GND_VOID=TRUE 


R2D_P<0> 











XSR-CERM 








SSD_CLKREQ_CONN_L 





990900000 








Supervisor & 


Delay 


PP3V3_SOSW_SSD 


-—* 


“R3741 


0 39 60 62 


CRITICAL 


Per Intel PDG, use PCIe style decoupling, when muxing PCIe 


CLKREQ# Isolation 


= ~55ms 


PP3V42_G3H 


17 33 34 35 36 38 44 46 47 48 





-———_____e 








232K 
18 
1/20W 
ME 

9 202 


SLG4AP016V 


IDEN 





@—23Vv3SSD_ VMON SENSE 
0.7V 























> ©3740 
uDD — Se UF 
U3740 2 CaRM-xSR 


0201 


57 59 60 62 63 


* 
RESET 














SSD_RESET_L 











SSD_PWR_EN 





SSD_CLKREQ L 

















“R3742 


100K 
1s 
1/20W 
ME 

2 202 














62 30 _SSD_PCIE SEL _L 








CLK100M 
CLK100M 














COOO000000000 


9000 














PCIe polarity inversion and lane reversal 
are only permitted on the device side, 
provided the device PHY supports it. 











oO0000 
90000 
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PP1V8_CAM 3; 32 


L3902 NOSTUFF NOSTUFF 
1. OUH-1. 6A-55MOHM NOSTUFF 


*R3930 "R3932 *R3934 
0 32 a1 PP1V35_ CAM Spa OO EIS? i (YYY) 2 P1V35_ CAM SRVLXD_ PHASE 100K 100K 100K 


MIN_LINE_1 5 58 58 
MIN_NECK_\ . 2008 1/20W 1/20W 

VOLTAGE=1.35V C3923 PLACE_NEAR=U3900.K13: 4M ME ue 

1.0UF aot 2: 0b 

d 208 

2 Bes. CAM RAMCFG2 

PP1V35_DDR_CLK : pent PP1V8_CAM Ge ne 
MIN_LINE_WIDTH=0.6MM 20.1 


CAM_RAMCFG1 
MIN_NECK_WIDTH=0 . 2MM 0402 CAM_RAMCFGO 
VOLTAGE=1.35V 

U3900 C3900 Le 


“R3920 “R3921 
BCM15700 O.1UE GND_CAM PvssD } 100K 100K 


FBGA 6.3V abe SF “R393 1 “*R3933 “R3935 
CERM-x5R 1/200 1/200 
SYM 3 OF 3 cee ae ME MF 330K 330K 330K 
13903 202 2 201 ae 58 5k 

CRITICAL 1/200 1/200 1/20W 

IMIPT_AGND 220-OHM-1. 4A Me Me ca 
re I2C_CAM _SMBDBG_CLK 28 2 2 
PP1V2_ CAM XTALPCIEVDD 
eee ar eae epee PPOV675_CAM_VREFe : pe 12C_CAM_SMBDBG_DAT L3901 
= MIN_LINE_WIDTH=0 . 6MM 


1. OUH-1. 6A-55MOHM 
MIN_NECK 1-0. 
IPCIE_GND N VORTAGESO a1 PP1V2_GAM 1 (YYY) 7 P1iv2_CAM_ SRVLXC_PHASE 


: C3970 C3971 C3972 C3973 C3974 C3975 C3915 
DDR_VDDIO_CKL&5 


ERM-XS. 0.1UF 1000PF 0.1UF 1000PF 0.1UF 0.1UF 4.7UF 
IPMU_AVSS 0 L3904 108 108 108 108 108 108 208 
6.3v isv 6.3v isv 6.3v 6.3v s, 6.3V 
220-OHM-1.4A CERM-X5R X7R-CERM CERM-X5R X7R-CERM CERM-X5R CERM-X5R : xR 
0201 0201 0201 0201 0201 0201 402 























































































































PLACE_NEAR=U3900.M13:4MM 









































DDR_VREF 
































+ + 2 PLACE_NEAR=U3900.M13:2.54MM 
PCIE_VDD1P2 PP1V2_CAM PCIE VDD_FLT ~ BYPASS=U3900.F6: 4MM BYPASS=U3900.F9:2.54MM 

SR_PVSSC MIN_LINE_WIDTH=0. GMM BYPASS-U3900.F6:2.54MM BYPASS=U3900.19:2.54MM GND_CAM_PVSSC% 

* MIN_NECK_WIDTH=0.2MM BYPASS=U3900.F9:2.54MM BYPASS=U3900.L9: 























PCIE_PVDD1P2 














PP1V2_CAM PCIE PVDD FLT 
GND_ CAM PVSSDg DDR_AVDD1P8 MIN_LINE_WIDTH=0. 6MM 


MIN_NECK_WIDTH-0 | 2MM U3900 
BV 

VOLTAGE=1.2¥ BoMiSTO0 

SR_PVSSD MIPI_AVDD1P8 


FBGA 
PP1v8 CAM SYM 1 OF 3 

MIN_LINE_WIDTH=0. 7 IMIPI_CP_CLK DEBUG_0O|_211__ TP TEST _MODEO 
PLL_VDD1P8 MIN_NECK_WIDTH=0. 


vouingber av C3919 c3918 C3916 C3917 ‘ anaes cia_ TP TEST MODEL 


IMIPI_CM_CLK DEBUG_01| 
OMIT_TABLE 
= RA 0.1UF 1000PF 0.1UF 1000PF . — 
OTP_VDD3P3 {HBP 358 3RS0_ CAMERA) BYPASS=U3900.D7: 10% 10% 10% 10% DEBUG_02|_214__TP TEST MODE2 
— 6.3v lev 6.3v lev 


CERM-X5R X7R-CERM CERM-X5R X7R-CERM CERM-X5R IMIPI_DPO DEBUG_O3/{ 415 _ TP. LV_JTAG_ TCK 
163938 0201 0201 0201 0201 0201 MIPT_DMo DEBUG_04|_£2__TP Ly _JTAG TDI 
1000PF * ad ad + 


iev DEBUG_05|_£10__ TP. LV_JTAG_TDO 
SR_VDD_3P3C lev BYPASS=U3900.J1:2.54MM BYPASS=U3900.17:2. 54MM 


X7R-CERM BYPASS=U3900.31:2.54MM BYPASS=U3900.D6:2.54MM IMIPI_DP1 DEBUG_O6| £11 TP LV_JTAG_ TMS 
0201 BYPASS=U3900.L' 54MM BYPASS=U3900.D6:2.54MM MIPT _DM1 DEBUG_07|_F10__TP Ty PITRE STRSTR 


xw3900 DEBUG_08L SY nc 


oh R2D_ P PCIE_RDPO DEBUG_09} SY nig 
GND_CAM_PVSSC a1 


R2D_N IPCIE_RDNO DEBUG_10}| 2Yy 
SR_VDD_3P3D MIN_LINE_WIDTH=0. 6MM 3 he ae 
_VDD_. MIN_NECK_WIDTH=0.2MM 


DEBUG_11}_ #1 
VOLTAGE=0V else 
CLK100M CAMERA C P IPCIE_REFCLKP DEBUG_12L 2Y nic 


(=PP3V3_S3RS0_CAMERA) CLK100M_ CAMERA _C_N PCIE_REFCLKN DEBUG_13L24nc 


DEBUG_14, @& nico 
ene PLACE_NEAR=U3900.M14:2.54™M CAMERA _D2R_C_P rat PP1Vv8_CAM 
SR_VLXC_Ol MIN_LINE_WIDTH=0. 6mm F PCIE_TDPO DEBUG_15L#4nc —__PP1V8_CAM 
— OAL MIN_NECK_WIDTH=0.2MM C3926 


e LL 
DIDT=TRUE L 4. 7UE PP1v8_CAM CAMERA _D2R_C_N PCIE_TDNO DEBUG_16L Yenc NOSTUER, 
P1V35_ CAM SRVLXD_PHASE 3; ‘eee R3936 
SR_VLXD_O MIN LINE _WIDTH=0.6MM va XW3901 IPCIE_TESTP 100K 
MIN_NECK_WIDTH=0.2MM “ SM PCIE _TESTN 5% 
ccc GND_caM pvssp_1_§ &_2 = mer 
1P35ALE PP1V35_CAM MIRE MEte win ree OMe PP3V3_S3RS0_CAMERA GPIO_00 CAM _RAMCFGO 201 
barca aan Wouacesoge Bae P CLK25M_CAM_CLKP XTAL_P GPIO_01 CAM _RAMCFG1 
CLK25M_CAM_CLKN XTAL_N GPIO_02 CAM_RAMCFG2 
VDD_3P3A a = 
GPIO_03 CAM GPIO03 
12c SMBDBG_CLK I2C_CLK_DBG GPro_o4|_22__TP_CAM PLL BYPASS 
VDD1P2_0/= PP1V2_CAM_XTALPCIEVDD C3940 C3934 C3936 2839371 = ie im 


Ni 
0.1UF 1000PF 1000PF _ 0.1UF sai — 12C_CLK_SENSOR GPIO_05} “xnic 
i 20% 10% 10% ree 2c SMBDBG_DAT I2C_DATA_DBG GPIO_O6LN2 
abiee 6 PP1V8_CAM : éeav lev 3 lev 9 beav PATA 0 6 EK NC R3937 
_ CERM-X5R X7R-CERM CERM-XS5R X7R-CERM CERM-XS5R T2¢ SDA TAOTDRTR (SENSOR GPto_07|_x2. 

0201 0203, 0201 0201, 0201 _DATA_ 07 SNC 100K 
BYPASS=U3900: 7mm © BYPASS % EYPASS=U9900: Sam 1/20W 
BYPASS=U3900: 5mm BYPASS=U3900: 5mm BYPASS=U3900: NOSTUFF TP JTAG_ TCK JTAG_TCK UARTCTS| CAM _UARTCTS 


MF 
R3991 TP_CAM JTAG TDI B12 |STAG_TDI UARTRTS TP_CAM UARTRTS 2002 
0 IP CAM JTAG TDO JTAG_TDO 
— 1UF BYPASS=U3900.F15:2.54MM TP CAM JTAG TMS JTAG_TMS UARTRXD| = CAM_UARTRXD 
, 108 Ue TP CAM JTAG TRST_L JTAG_TRST* UARTTXD|_E TP_CAM _UARTTXD 


xs zs PP1Vv8_ CAM CAM JTAG SRST L JTAG_SRST* 









































































































































































































































NOSTUFF 
























































1 C3939 13 UT} PCIE WAKE L 























PP1V2 CAM o BYPASS=U3900.G15:2. TEST_OUT 

MIN_LINE_WIDTH=0. 6MM CAMERA CLKREQ_ PIJPCIE_CLKREQ* TEST_MODE| 
MIN_NECK_WIDTH=0. 2MM 

IXTAL_AVSS VOLTAGE=1.2V 100K CAM PCIE RESET L sap lpore cna 



































STRAP_XTAL_FREQ| 








U3900 i/20w CAM PCIE WAKE L N14) PCIE_WAKE* 
Me 
wDDOLe BCM15700 3 202 


FBGA 
SYM 2 OF 3 
70 IDDR_ADOO DDR_DQOO 70 CAM DEBUG RESET L ELQ)RESET* 
L3901:1 VSENSE_C PP1V2_CAM 31 E ee 











STRAP_XTAL_SEL] 








CAM_PWR_SEL Si? |PWR_MODE 




















7 IDDR_ADO1 CRITICAL DDR_DQO1 70 SENSOR_WAKE* 
PP1V35_CAM 21 32 70 NOSTUFF 


IDDR_ADO2 OMIT_TABLE DDR_DQO2} * 70 1 ©3990 *R3901 Bij SHUTDOWN* 
‘a 1 100K 
XTAL_AVDD1P2 PP1V2_ CAM XTALPCIEVDD 1; 3: PDR_ADO3 DDR_DQ03 2 — 0.1UEF 54 
MIN_LINE_WIDTH=0. 6MM 1 DDR_ADO4 DDR_DQO4LE 7 aay 1/20W 
MIN_NECK_WIDTH=0. 2MM oF eee ER: ME 
VOLTAGE=1.2V 70 DDR_ADOS DDR_DQO5L£ 70 O20 201 
MAKE_BASE=TRUE 06 DBR pabe 
PP1V2_CAM XTALPCIEVDD 17 31 eis Su CAM_A1 a1 _CAM TEST MODE 
70 N2 IDDR_ADO7 DDR_DQO7LE 70 = 





L3902:1 VSENSE_D 


















































PP1V8_CAM 























DDR_ADOS DDR_DQO8}_#5 70 Boe hs 21 CAM TEST OUT 
DDR_ADO9 DDR_DQO9| 1 g 5% ee ee 
1/20W 
DDR_AD10 DDR_DQ10| 1 CAM_ SENSOR WAKE L re 
9 201 2 

DDR_AD11 DDR_DQ11| v0 CAMERA PWR_EN 2 Boat 
DDR_AD12 DDR_DQ12] 45 70 CAM JTAG SRST L Ss 

PU on PCH page 1/20W 
DDR_AD13 DDR_DQ13} 7 ME 

———PP1V8 CAM 21 32 Al SILICON BUG 201 

IDDR_AD14 DDR_DQ14 70 

































































——— 
DDR_DQ15 70 





CAM_XTAL: YES 
DDR_BAO 


zs1 CAM_UARTCTS 7a DDR_BA1 DDR_DOS_ POLE ; “R3904 “R3906 


100K 100K 
70 DDR_BA2 DDR_DQS_NO 1 Ss 5s 

31 CAM_UARTRXD 1/20W 1/20W 
ME ME 


» 201 > 2021 
DDR_CK_PO DDR_DQS_P1 ro ? ¢ 


1 1 CAM_XTAL FREQ 
: Bod 5, Boos 6 4 DDR_CK_NO DDR_DOS_N1 - as CAM_XTAL SEL 









































@ CAM XTAL SEL at 

PU = 25MHz 
5% 5% CAM_XTAL:NO <9: Nom 
1/20W 1/20W 


Mr ue 7 DDR_DMO DDR_RAS*|522 RAS. 1 2R3907 <SCH_NUM>J|D 
2 202 2 201 


DDR_DM1 DDR_WE* WE_L - acon Apple Inc. 


DDR_CAS* CAS_L ‘ i308 © ET> 


ME 


DDR_ZO DDR_RESET*®2 RESET L 201 NOTICE OF PROPRIETARY PROPERTY: 
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ro 31 PP1V35_ CAM 





a1 _PPOV675_CAM VREF 


10 PPOV675_MEM CAM VREFDQ 


di 
BYPASS 


> C4002 


4000.A1: 4mm 


10UF 


BYPASS=U. 


000.52: 4mm 


> C4004 


BYPASS=U4 


C4006 


di 
00.D2: 4mm 


+ C4007 








0.47UF 





2.2UF 


0.1UF 











20% 
6.3V 
CERM-XSR 
0402-1 








208 
av 
CERM-XSR-1 
201 


BYP. 


M-XSR 
0201 


sqj14000. 49: 4mm 











10 
XSR-CERM 
402 


10%, 
6.3V 
CERM-X5SR 
0201 





B 


BYPASS. 


PCIE CAMERA 





4000.K2: 4mm 


+ C4009 





0.1UF 








=1ig.000. 29: 4mn 








R4022° 


MIN_LINE, 
MIN_NECK_| 
VOLTAGE=0.675V 


10 PPOV675_MEM CAM _VREFCA. 





1K 
1s 
1/20W 
ME 
201 , 





R4023 


1K 
18 
1/20W 
ME 


201 5 





R4002° 
1K 


1/20W 
ME 
201 


NOSTUFF 


R4003 
1K 


1/20W 
ME 
201 





MIN_LINE_WIDTH=0. 
MIN_NECK. 
VOLTAGE=0. 








CERM-x5R 
0201 








c4011 


0.1UF 
10% 

6.3V 
CERM-xSR 
0201 





10%, 
6.3V 
CERM-X5SR. 
0201 











ae] af al al af af alo alo 
a] 0] of a] al &) x] al a 














AO 





Al 





A2 





A3 





A4 





AS 





A6 





AT 





A8& 





AQ 








A10/AP 
All 





A12/BC* 





Al3 





Al4 





BAO 





BAL 





BA2 








RAS* 





cAs* 





WE* 




















MEM_CAM_CKE_R 





NO STUFF 


> R4006 

— 100PF 
25v 
NBO-CERM 
0201 





NO STUFF 


R4021 
82 


1s 
1/200 
Mi 

201 











ZQ_ DDR 





RESET _L 


2zQ 


RESET* 





VDDQ 


slo] ol alo 
o] S| %] 2] 2 
VDD 


Uu4000 


4GB-DDR3-256MX16 
FBGA 
HSTC4G63AFR 


CRITICAL 


vssoQ 


VREFCALM® 
VREFDQ| # 


<0> 





<1> 





<2> 





<3> 





<4> 





<5> 





<6> 





<7> 





DQOS_P<0> 





DQOS_N<0> 





DQS_P<1> 





DQS_N<1> 





CAM_DQ<8> 





CAM_DQ<9> 





CAM, 


DQ<10> 





CAM, 


DQ<11> 





CAM, 


DQ<12> 





CAM, 


DQ<13> 





CAM _DQ<14> 





CAM DO<15> 





MEM_CAM_DM<0> 





MEM_CAM_DM<1> 

















CAM_XTAL: YES 


TeV 


PCIE 


XSR-CERM 


CAMERA, 





16v 


PCIE 


XSR-CERM 


CAMERA, 





TeV 


PCIE 


XSR-CERM. 


CAMERA. 





CLK100M 


rev 


PCIE 


XSR-CERM. 


CLK100M_CAMERA_C_P 





CLK100M 


cD» 


TeV 


PCIE 


XSR-CERM 0202 


CLK100M_CAMERA_C_N 





SYSCLK_CLK25M_CAMERA 


“~ OD 


CAM_XTAL: 


16v 








XSR-CERM 0202 


R4008 
" ChK25M_ CAM CLKP 





CAM_XTAL: YES 


@CLK25M_ CAM XTALP 


7 CLK25M_ CAM XTALP_R 





CRITICAL 
Y4000 
SM-3.2X2.5MM. 
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PPiv0O5_ sO 


53 49 40 36 17 16 15 11 2 6 








PM_THRMTRIP_R_L 


PM_THRMTRIP_L 








62-60 57 56 





PLACE_NEAR 0. 


ME 


201 


35 .SMC_VCCIO_CPU_DIV2 


*R5197 


100K 
18 
1/20W 
ME 
2202 





*R5196 


100K 
18 
1/20W 
ME 


2201 





PME_S4_DARK_L 


> 25v 


201 





NEO- 


"— 47PF 


cOG-CERM 


PLACE_NEAR=05150.2:5MM 


PP3V42_G3H 








3 $7 8°_pp3v3_so 











ONOFF L 


10K 





1/200 





SENSOR_ALERT_L 10K 


1/200 





LID 


100K 


1/200 





TX_L 


10K 


1/200 





RX_L 


100K 


1/200 





DEBUGPRT_TX_L 


20K 


1/200 





DEBUGPRT_RX_L 


20K 


1/200 





IMS 


10K 


1/200 





TDO 


10K 


1/200 





TDI 


10K 


1/200 





TCK 


10K 


1/200 





BIL BUTTON L 


10K 


1/200 





63 59 48 BC_ACOK 


100K 


1/20" 





S5_PWRGD_VIN 


100K 


1/200 





INT_L 


10K 


1/200 





EVENT_L 


10K NO 


Wr 
VN 
VN 
WN 
WN 
WN 
WN 
WN 
WN 
/\, 
WV\ 
WN 
Vr 
WN 
WN 
WW 


, STUFF 


1/200 





THRMTRIP_3V3 


100K 


1 


1/200 








PM_G2_EN 





$5 


1/20" 








ADAPTER_EN 


1/200 





THRMTRIP 


1/200 





DELAYED _PWRGD 


1/200 





S4 WAKESRC EN 


33383 


1/200 





1/200 


PP3V3_WLAN 


62 39 37 35 29 





Module has 3.3K PU 
NO STUFF 


WIFI EVENT L R5189 10K 1 








=WILL_J43 
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Top-Block Swap 


PP3V3_SO0 





R5296— 


1K 
5s 
1/200 
ME 
201 5 





35 SMC_TOPBLK_SWP_L 2__ PCH STRP_TOPBLK_SWP_L 


62 60 56 37 36 34 29 27 26 25 PP3V3_S4 





37 35 29 _SMC_WIFI_ PWR _EN 2 NOSTUFF 





5% 1/200 


56 40 37 35 _SMC_SENSOR_PWR_EN NOSTUFF 








5% 1/200 


PP3V3_S4 


*R5282 
100K 
2/200 
Me 
SMC_PME_S$4_ WAKE L 2.208 
cD 





HS_COMPUTING ISENSE 


SMC_HS_COMPUTING ISENSE 





SMC_PBUS_VSENSE 


MAKE_BASE=TRUE 
SMC_PBUS_VSENSE 





SMC_BMON_ISENSE 


MAKE_BASE=TRUE 
SMC_BMON_ISENSE 





SMC_DCIN_ISENSE 


MAKE_BASE=TRUE. 
SMC_DCIN_ISENSE 





SMC_DCIN VSENSE 


MAKE_BASE=TRUE. 
SMC _DCIN VSENSE 





SMC _BMON DISCRETE ISENSE 


MAKE_BASE=TRUE, 
SMC _BMON DISCRETE ISENSE 





SMC CPU _ISENSE 


MAKE_BASE=TRUE 
SMC CPU _ISENSE 





SMC_OTHER_HI_ISENSE 


MAKE_BASE=TRUE 
SMC_OTHER_HI_ISENSE 





SMC_PANEL_ISENSE 


MAKE_BASE=TRUE 
SMC_PANEL_ISENSE 





SMC_1V2S3_ISENSE 


MAKE_BASE=TRUE, 
SMC_1V2S3_ISENSE 





SMC_LCDBKLT_ISENSE 


MAKE_BASE=TRUE 
SMC_LCDBKLT_ISENSE 





SMC_P3V3S5_ISENSE 


MAKE_BASE=TRUE 
SMC_P3V3S5_ISENSE 





SMC_WLAN_ISENSE 


MAKE_BASE=TRUE, 
SMC_WLAN_ISENSE 





SMC_SSD_ISENSE 


MAKE_BASE=TRUE, 
SMC_SSD_ISENSE 





SMC_P3V3S0_ISENSE 


MAKE_BASE=TRUE 
SMC_P3V3S0_ISENSE 





SMC_CAMERA_ISENSE 


MAKE_BASE=TRUE 
SMC_CAMERA_ISENSE 





NC_SMC_ADC16 


MAKE_BASE=TRUE 


{OUD «3 SD alias on page 103 





SMC_P1V05S0_VSENSE 


SMC_P1V05S0_VSENSE 





SMC_CPUDDR_ISENSE 


MAKE_BASE=TRUE 
SMC_CPUDDR_ISENSE 





SMC_P1V05S0_ISENSE 


MAKE_BASE=TRUE 
SMC_P1V05S0_ISENSE 





SMC_CPU_VSENSE 


MAKE_BASE=TRUE 
SMC_CPU_VSENSE 





SMC_CPUVR_ADJUST_ISENSE 


MAKE_BASE=TRUE 
SMC_CPUVR_ADJUST_ISENSE 





SMC_CPU_IMON_ISENSE 


MAKE_BASE=TRUE, 
SMC_CPU_IMON_ISENSE 





PP3V3_WLAN 


MAKE_BASE=TRUE, 
PP3V3_WLAN 





SMC SENSOR PWR EN 


MAKE_BASE=TRUE 


SMC_SENSOR_PWR_EN 





SMC SENSOR PWR EN 





MAKE_BASE=TRUE, 
SMC WIFI PWR EN 


SMC WIFI PWR EN 





MAKE_BASE=TRUE 
TP sMC 5vSW PWR EN 


TP SMC 5vSW PWR EN 





MAKE_BASE=TRUE 


SMC_PCH_SUSWARN_L 


PCH _SUSWARN_L 


37 40 56 


37 40 56 





MAKE_BASE=TRUE 


SMC_PCH_SUSACK_L 


PCH _SUSACK_L 





MAKE_BASE=TRUE 


SMC_HS_COMP_ALERT_L 


1/20W 
ME 
0201 





NOSTUFF 
R5215 


PCH _SMLIALERT_L 





SMC_BMON_COMP_ALERT_L 





FINSTACKSNS_ALERT_L 





CPUTHMSNS_ALERT_L 





NOSTUFF 1/20W 

fe 

R521a, 2% 
100 


CPUBMONSNS_ALERT_L 





TBIMLBSNS ALERT L 





@-SMC_SENSOR ALERT L 
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SYNC_DATE=02/20/201 


SMC Project Support 


Apple Inc. 


© 


SCH_NUM>| D_ 


<E4LABEL> 














NOTICE OF PROPRIETARY PROPERTY: Bran 
SMC_PME_S4_ WAKE L SMC_PME_S4_ WAKE L 


29.34.35 37 
MAKE_BASE=TRUE => THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 52 OF 120 
II NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SSPE 
IV ALL RIGHTS RESERVED 37 OF 73 











34 30 26 18 17 
57 54 43 42 41 


3 
oO 


62 60 59 
13°12 i2 e 
39 38 37 36 


LYNX POINT LP SO SMBus "0" Connections 


pp2va_so 











LYNX POINT LP 


1K 
53 
1/20W 
ME 

2 201 








“R5301 


LCD BACKLIGHT 


U7701 
(Write: 0x58 Read: 


SMBUS_PCH_CLK 








SMBUS_PCH_ DATA 




















VRef DACs 


2200 


(Write: 0x98 Read: 0x99) 

















158 38 35 SuBUS suc 


SMC "0" SMBus SO Connections 


Pullups are on eDP 
connector page and 
gated by EDP_PANEL_PWR 





Internal DP 
38300 


(See Table) 





158 38 35 suBUS suc 


























TBI 


u2a00 








Margin Control 


2201 


(write: 0430 Read: 0x31) 























1400 



































Internal DP 





Analogix T-con 
Parade T-con 


DVR 


(Write: 0x7B/0x87 Read: 
(0x10-0x1F or 0x30-0x3F) 


(Write: 0x4E Read: 0x4F) 


0x7C/0x88) 





4847 46 44 


36 35 34 33 30 17 
63 62 60 59 57 


SMC 


wom 


SMBus G3H Connections 

















R5380> “R5381 


2.0K 2.0K 
53 53 

1/20" 1/20W 
ME ME 


201 5 2 202 


Battery Charger 


1816259 


(write: 0x12 Read: 0x13) 














@ options) 











Manager 


(rice: 


oxié Ri 











Battery 


(see Table) 




















pp2va_so 


SMC 


n30 


SMBus SO Connections 














"2" SMBus S3 Connections 











63 59 38 35 SMBUS suc 263 scx 
1 


R5370- 


1k 
53 
1/208 
ME 
201 











34 
a2 


34 
62 





Trackpad 



































LIO Finstack Temp 


79500 


(Write: 0x92 Read 0x93) 


SMBUS_SMC_2_S3 





63 59 38 35 SMBUS suc 2 53 spa 





SMBUS SMC 2 53 





1 





























TBT & MLBBOT, TBD Temp 


(Write: 0x98 Read: 0x99) 


ENCI414: us810 









































LYNX POINT LP SO "SMLink 0" Connections 











LYNX POINT LP 


0500 


quaster 


14 su, 


R5310° 


8.2K 8.2K 
53 53 
1/200 1/200 
ME ME 
201 5 2 201 





























“R5311 





sO "1" SMBus Connections 




















LYNX POINT LP SO "SMLink 1" Connections 








LYNX POINT LP 


(Write: 0x88 Read: 























SMLink 1 is slave port to 


access PCH 








R5360> 


2.0K 
53 
1/208 


ME 
201 5 





CPU Temp, Inlet, DDR, BMON THR 


EMc1704-02: usa00 


(rite: 0x98 Read: 


simpus_ suc a 








32 35 38 41 
1 

















32 35 38 41 42 
1 











Chipset current 


1921: us620 


(write: 0x30 Read: 0%31) 




















ALS 
74002 


0x72 Read 0x73) 


SMBUS_SMC_1_SO 











SMBUS_SMC_1_SO 
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ICOR : COMPUTING High Side Current Sense 
IM3C :DDR 1V2 Current Sense (LPDDR + CPUDDR) 


EDP Current 212A 
PP3V3_S0 787A 


15.14 mv 60 56 41 40 39 


MAX Vdif€ : 24 nv 





PP3V3_S4SW_SNS 





GAIN : 100x 
CPU_HS_ISNS:YES : 200x 
CPU_HS_ISNS: YES ool N :  R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM_ISNS: YES 


CPU_HS_ISNS:YES 3 
DRAM_ISNS: YES ool c5460 





$8 PPBUS_S5_HS COMPUTING ISNS ‘s : Snare net rs gen 0.10F 

Bs + U5450 ¢ V+ — ate DRAM_ISNS:YES 

CRITICAL TNA214 R5455 u5460 eS PLACE_NEAR=U5000.A5:11mm 
3 3 E s ORR 2 1 R5465 

R5450 ii ISNS HS COMPUTING N sc70 OUT ISNS HS COMPUTING IOUT @SMC_HS COMPUTING ISENSE THADLD. 1 


oO. 002 CRITICAL 4 PLACE_NEAR=05000.E2: 11mm ISNS_1V2 5 sc70 
os 2.41 ISNS_HS COMPUTING P 4 R5451° C5455 CPU_HS_ISNS: YES CRITICAL -ACE_NEAR=USO00.A5211mm 
(200v/v) 33 

Gane : 20K pe aue ISNS_1V2. 4 REF R5461° * ¢5465 DRAM_ISNS: 
10780137 GND 5% 6.3V (200V/v) 20uF 

a 1/200 PLACEMENT_NOT! ree 20K 

35 PPBUS_G3H ~s ai ME —— oa GND et 6.3V 

40 201 » “ 1/200 PLACEMENT_NOTE xk 

Place close to SMC a bal ss 0201 


GND_SMC_AVSS 201 , 

















4.53K 
out ISNS_1V2_ TOUT @—SMC_1V2S3_ISENSE 















































(For R and c) Place close to SMC 








GND_SMC_AVSS 





(For R and c) 











OTHER High Side Current Sense 


EDP Current 


MAX vdife 


GAIN + E 
:AirPort Current 
60 56 41 40 39 _PP3V3_S4SW_SNS 





PLACE_NEAR=R5430: 5mm OTHER_HS_ISNS: YES EDP Current 
OTHER_HS_ISNS: YES | > 5430 MAX vdite : 





V+ ve OTHER_HS_ISNS:YES GAIN + 
60 56 41 40 39 _PP3V3_S4sW_SNS 





PPBUS_S5_HS_ OTHER _ISNS sicean PLACE_NEAR=U5000.A4:11mm 

ouEE U5430 202 R5433 
INA213 4.53K 5470: 5mm AIRPORT_ISNS: YES 

R5430 + 2 ISNS HS OTHER N sc70 HS OTHER IOUT SMC OQHER HI_ISENSE ai 











AIRPORT_ISNS: YES ol 
0.003 CRITICAL * 
1s PLACE_NEAR=U5000.A4: 11mm VE is PLACE_NEAR=U5000.C1: 11mm 
iw 2 ISNS_HS_ OTHER P 4 5432: 62 37 36 35 29 _PP3V3_ WLAN * % 
own (S0V/V) B * C5433 U5470 


0612-SHORT 20K ° 
4 K = 0.22ur 

GND 1/208 = CRIRCAD. 4 INA214 ea 

PPBUS_G3H Me 2 6:3V OTHER_HS_ISNS:YES R5470 2 ISNS AIRPORT _N IN- $C70 out ISNS P5VWIAN IOUT SMC_WLAN_ISENSE 
0.025 


3] 201, PLACEMENT_NOTE rae 
|__GND_SMC_AVSS ie 
Place close to SMC ML 2 ISNS_ AIRPORT _P 4JIN+ R5471° c5475 
2S (100v/v) Dé : 


0612 
APN: 10450024 st 
GND 1/20W PLACEMENT_NOTE: 


ei ME 


3.3V SO FET Current Sense 29 _PP3V3_ WLAN _R =>. 201» 
Place close to SMC 


(For R and c) 











AIRPORT_ISNS:YES 
RS5475 























CRITICAL AIRPORT_ISNS: 

















(For R and c) 




















SMC_AVSS 35 36 39 40 41 








EDP Current 





MAX vdieE 


GAIN : 60 56 41 40 39 _PP3V3_S4SW_SNS 





PLACE_NEAR=R5440; 5mm 3V3S0_ISNS:YES 
3V3S0_ISNS:YES ¢ > C5440 





PLACE_NEAR=U5000.B1: 11mm SSD Current Sense 


- 2 CERM-xs: 3V3S0_ISNS:YES 
R5445 





EDP Current 


: 4 4.53K waite: : 
Bera SHORT 2 ISNS_P3V3_SO_N 5 ISNS_P3V3_ 80 IOUT LA /\\/2—e—SMC_23V3S0_ISENSE penta 





cyN 
aw 





GAIN 


CRITICAL 1 3V3S0_ISNS:YES 


a8 
0.003 

12 ISNS_P3V3_SO_P 4 2 € 1 ©5445 NEAR= 
R5440 S casos R5441 





60 56 41 40 39 _BP3V3_S4sw SNS 





20K — 0.22uF 
OMIT GND 58 ren PLACE_NEAR=R5480: 5mm SSD_ISNS:YES 

1/200 2 fe 
<4 ME PLACEMENT_NOTE aon SSD_ISNS: YES ol > C5480 


SO_FET R oe 201 5 ee 
2 ve 0.1UF PLACE_NEAR=0S000.C2:11mm 


Place close to SMC L_GND SMC_AVSS 35 36 39 40 41 62 60 30 _PP3V3_SOSW_SSD = 1 





























u5480 CERM-XSR SSD_ISNS: YES 
CRITICAL oz01 R5485 
INA210 4.53K 
if3 ; . 
R5480 2 ISNS_SSD_N sc70 out ISNS_P5VS IOUT @—SMC_SSD_ISENSE 


3.3V Camera Current Sense 9.003 CRITICAL 


aw 12 ISNS_SSD_P 4 R5481° c5485 


ME 
oe SH (200V/Vv) 20K 


st PLACEMENT_NOTEs: 
OMIT_TABLE GND 1/200 = 
PP3V3 SOSW SSD FET R => " 201 | Place close te smc 


60 56 41 40 39 _PP3V3_S4SW_SNS 
(For R and c) _SMC_AVSS 35 36 39 40 41 





(For R and c) 











SSD_ISNS: YES 
































PP3V3_S3RSO_CAMERA CAM_ISNS: YES 


PLACE_NEAR=R8061: 5mm > C5420 
PP3V3_S3RSO_CAMERA CAM_ISNS: YES | our 
rf 














PP3V3_S3RSO_ CAMERA cae PLACE_NEAR=U5000.82: 11mm 
coor CAM_ISNS: YES IBLC : LCD Backlight Driver Input Current Sense 


WIDTH=0.5 MM oer 


K_WIDTH=0.2 MM R5425 








at 12 ISNS_CAMERA_N 4.53K 
a rae aaa eae a | ISNS_CAME SMC_CAMERA_ISENSE 





CRITICAL CAM_ISNS: YES 


12 ISNS_CAMERA_P 4 a 
(200V/v) Roe 60 56 41 40 39 _PP3V3_S4SW_SNS 
cE. 


55 














GND 1/20W 2 
PP3V3_S3RSO_CAMERA_R a ME s PLACE_NEAR=R5490: 5mm LCDBKLT_ISNS: YES 
WEDTH-O,S Mot VOLEAGE=3,3V 201 
Place close to SMC LCDBKLT_ISNS: YES ol * €5490 
GND_SMC_AVSS 35 36 39 40 41 PPVIN_SOSW_LCDBKLT > 
R5421 cartel t+ 


PP3Vv3._S0 PPVIN_SOSW_LCDBKLT 
= = IDTH=0.4 MM LCDBKLT_ISNS: YES 
AVAVAV, v_NeenMEDTino.25 het u5490 7 bee, 


wasn : . 4 INA211 4.53K 
0612-SHoRT LCDBKLT_N a ouT ISNS_LCDBKLT TOUT 2 @—SMC_LCDBKLT_ISENSE 


ME-LE 
ME 


402 
NOSTUFF ise CRITICAL LCDBKLT_ISNS: YES 


9.020 LCDBKLT_P 4 2 
nbase ae R5491 


PP3V3_S3 OMIT 
st v 
PPVIN_SOSW_LCDBKLT t _~— GND 1/200 PLACEMENT_NOTEs: ne 


PPVIN SOSW LCDBKLT MF 


a — 0201 
N WEDTH=0.4 MM 


201, 
WIDTH=0.25 MM 
ev (For R and c) 























Ve rE PLACE_NEAR=U5S000.26:11mm 












































Place close to SMC 





GND_SMC_AVSS 35 36.39 40 41 











Fs DC-IN (AMON) Current Sense 
CHARGER BMON High Current Sense 


Replacing caps with 100K PD on ISENSE SMC inputs 


R5422 





meen De ist vidas te EOD _CHGR_AMOW 5 9 SMC_DCIN_ISENSE PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION SYNCTMLSTERSST DOT AT SYNC -DATESO2/ 26/201. 


117sS0008 1 RES, MF, 1/20W, 100K OHM, 5,0201, C5455 CPU_HS_ISNS:NO zn a 
itt nc = sce nennouso00.e2 cues High Side Current Sensing 


117S0008 RES, MF, 1/20W, 100K OHM, 5, 0201, DRAM_ISNS:NO 


196259 Gain: 36x ° i et SSrTENERT : 
ee ee ao BOBS Hy AAR g Does OnDne wie 11780008 RES, MF, 1/20W, 100K OHM, 5, 0201, 5 C5475 AIRPORT_ISNS:NO Apple Inc. SU D 


Max vout: 2.3V at 9.167A ISL6259 Gain: 20% 
é STON 


EDP Current: 310A L__cup swcuavss _____o3s 36 39 40 41 Max VOut: 1.4V at 8.250 LGND SMC AVSS 36 39 40 41 117S0008 RES,MF,1/20W, 100K OHM, 5, 0201, S™ C5485 SSD_ISNS:NO. © <—E AI ABEL> 


Soeree Bebe Y 11780008 RES, MF, 1/20W, 100K OHM, 5, 0201, 5495 LCDBKLT_ISNS:NO NOTICE OF PROPRIETARY PROPERTY: 2329 
EDP Current: 3.58 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 


117S0008 RES, MF, 1/20W, 100K 5,0201,S» C5433 OTHER_HS_ISNS:NO PROPRIETARY PROPERTY OF APPLE INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PACE 
Bian as eae DESERT EATON REFERENCE: DES CRITICAL OPT TON 117s0008 RES, MF,1/20W, 100K OHM,5,0201, C5425 CAM_ISNS:NO E10 MAINTAIN, THIS “DOCUMENT: TN) CONFIDENCE 54 OF 120 


II NOT TO REPRODUCE OR COPY IT 


10780248 TERM, 18,0612, TFT R5480 CRITICAL oe 
11780008 RES, MF, 1/20W, 100K OHM, 5, 0201, SM c5445 3V3S0_ISNS:NO ee eee a ee ee Ta ae eo ay PARE 
ALL RIGHTS RESERVED 3 9 OF 7 3 











































































































SMC_SENSOR_P. 


se 
» OD 


PBUS Voltage Sense 








Q5500 
NTUD3169CZ 
SOT-963 
N-CHANNEL 


Enable & Filter 


PBUSVSENS_EN_L 





WR_EN 








PPBUS_G3H 


8 47 39 27 
62 








PBUS_SO_VSENSE 


Max VOut: 3.3V at 19.77V Input 




















VDOR: 


Enables DC-In VSense 


divider when sus present. 


PM_ SLP_SUS_L 
30D 








P-CHANNEL 

















4—2BUSVSENS_EN_L_DIV 


PLACE_NEAR=U5000.E1:11MM 
RTHEVENIN = 4573 Ohms 


@—SMC_PBUS_VSENSE 





PLACE_NEAR=U5000. 


PLACE_NEAR=U5000.E1:11MM 


1 C5504 


— 0.22UF 

T— 20% 
6.3V 

2 x5R 








DC-In Voltage Sense 





Enable 





95510 
NruD3169Cz 

sor-963 
GHP Nee DCINVSENS_EN_L 


0201 








GND_SMC_AVSS 


L_g GND_SMC_AVSS 35 36 39 40 41 


& Filter 








§9 PPDCIN_G3H_ ISOL 
4a 


PDCIN G3H_ TSOL eg 


62 


io §2_PPVCC_SO_CPU 











S5_VSENSE 


Max VOut: 3.3V at 19.77V Input 























P-CHANNEL 

















PDCINVSENS_EN_L_DIV 


PLACE_NEAR=USO} 


PLACE_NEAR: 


000.83: 11MM 
RTHEVENIN 


4573 Ohms 


@—SMC_DCIN_VSENSE 





o.e1:11MM 
PLACE_NEAR=U5000.83: 11MM 


c5514 
0.22UF 


R5514° 








CPU Vcore Voltage 
XW5520 
sM 


5d 2 


CPUVSENSE_IN 


0201 








@—cuD svc avss 35 36 39 40 41 


@—SMC_CPU_VSENSE 





62 
3,73 2°_PP1v05_SO 
7 


PLACE_NEAR@=R7310.2:5 MM 


PLACE_NEAR=U5000.B7:11MM 


PLACE_NEAR=U5000.B7:11MM 


* C5520 


—— 0.22UF 
T— 20% 

6.3v 
2 xsR 

0201 





GND_SMC_AVSS 





35 36 39 40 41 


1.05V Voltage Sense / Filter 


XW5530 
SM 


2 § 42 


P1VO5VSENSE_IN 


@—SMC_P1V05S0_VSENSE 





EGE: 


EDP Current 
MAX Vdiee + 


GAIN : 


60 56 41 40 39 


1s 


PLACE_NEAR@=R7640.2:5 MM 1/200 
ME 


PLACE_NEAR=U5000.G: 


PLACE_NEAR=U5000.G1:11MM 


1 C5530 


— 0.22UF 
T— 208 

6.3v 
2 xSR 

0201 





GND SMC _AVSS 





35 36 39 40 41 


1.05V SO CURRENT SENSE / FILTER 





PP3V3_S4SW_SNS 





PLACE_NEAR=R7640: 5mm 


P1V05_ISNS:YES o 


P1VO5_ISNS: 


+ C5560 





V+ 


U5560 
INA211 


PLACE_NEAR=R7640.4:5MM 


ISNS_1V05_SO_N 





sc70 OUT 


0.1UF 
T— 108 

> 6:3V 

2 CERM-xSR 
0201 


PLACE_NEAR=U5000.H2:11MM 


P1V05_ISNS:YES 


P1V05SO_IQUT 


ICSO : 


2 63 62 60 
34 30 26 18 17 15 13 12 11 8 


59 57 54 43 42 41 39 38 37 36 


CPU VCore Load Side 


Current 


PP3v3_ SO 





CPUVR_ISNS: YES 


PLACE_NEAR=R7310.3:5MM 
R5540 


4.42K 
2 s0 EIN>_CPUVR_ISNS1_P 1 2 


CPUVR_ISNS: YES 


R5544 


12 41 CPUVR_ISNS1_P_R 1.43K 





as 


CPUVR_ISNS: YES 


PLACE_NEAR=R7320.3:5MM 


CPUVR_ISNS2_P. 


VV 





CPUVR_ISNS: YES 


PLACE_NEAR=R7310.3:5MM 


CPUVR_ISNS1_N 


2 > 


12 41 CPUVR_ISNS 


CPUVR_ISNS: YES 


N_R 


12 CPUVR_ISUM_R_P 











CPUVR_ISNS: YES 
PLACE_NEAR=R7320.3:5MM 
R5543 


4.42K 
2 B6 CPUVR_ISNS2_N 2 





as 


IMOC 


PPVMEMIO_SO_CPU 


12 CPUVR_ISUM_R_N 











CPUVR_ISNS: YES 
CRITICAL 
US540 


OPA333DCKG4 


sc70-5 


Sense R is 0.75mOhm each, 


PLACE_NEAR=U5540.5:3MM 


CPUVR_ISNS: YES 


Gain:274.72x 


Sense R is R7310, R7320 


combined 0.375mOhm 


EDP: 32A TDP :28.05A 


CPUVR_ISNS: YES 
PLACE_NEAR@=U5000.84:11MM 


CPUVR_ISUM_ IOUT 











CPUVR_ISNS: YES 


R5546 
1M 

as 

a/16W 
ME-LE 


2 402 





CPU DDR Current Sense 


60 56 41 40 39 


PP3V3_S4SW_SNS 


1/16W 
MP-LE 
402 


No_XNET_CONNECTION=TRUE 








WIDTH=0.6 MM 
DTH=0.1 MM 


PPVMEMIO_SO_CPU 





68 60 51 23 22 21 20 19 


17 _PP1V2_$3 


0612-SHORT 
cyN 


4 
12 ISNS_CPUDDR_N 


PLACE_NEAR=R5570: 5mm 


CPUDDR_ISNS: YES 


CPUDDR_ISNS: YES 





V+ 


U5570 
INA210 





iy 
0.003 
R5570 


12 ISNS_CPUDDR_P 





OMIT 








TRSC: 3 


EDP Current : 3.00A 
MAX Vdife 


GAIN : 


52 29 28 18 17 16 15 13 11 e _PP3V3_S5 
2 62 60 


0 58 57 56 55 


a 





(200V/v) 





GND 


ISNS_CPUD IOUT 


SMC_CPU_ISENSE 
CPUVR_ISNS: YES 


PLACE_NEAR=U5000.B4:11MM 


* C5541 


— 0.22UF 
T— 208 
6.3v 
2 xsR 
0201 





GND_SMC_AVSS 


35 36 39 40 41 


PLACE_NEAR=US000.H1:11mm 


CPUDDR_ISNS: YES 
RS5575 




















3.3 S5 REG Current Sense 


60 56 41 40 39 _PP3V3, 


s4sw_sws 








52 40 


PP3V3_S5_REG_R 


12 ISNS_P3V3S5_N 


PLACE_NEAR=R5590: 5mm 


P3V3S5_ISNS:YES 





V+ 


U5590 
INA214 





12 ISNS_P3V3S5_P 


IN- sc70 


CRITICAL 
+ 











PP3V3_ S5 REG R 





WEDTH=0.5 MM 
WEDTH=0 . 200M 





CRITICAL 
ISNS_1V05_SO_P 





REF 
PLACE_NEAR=R7640.3:5MM (500V/v) 


GND 














@—SMC_P1V05S0_ISENSE 


P1v05_ISNS:YES 
1. C5561 
— 0.22UF 
J— 208 

6.3V 
xR 
0201 


R5562> 


20K 
55 
1/200 2 
ME 
201 5 








GND_SMC_AVSS 





{OUD >» 


PLACE_NEAR=U5000.H2:11MM 





35 36 39 40 41 


Rep 


PART NUMBER 


QTY 


lacing caps with 100K PD on 


4 TN 
(100v/v) 





GND 


PLACEMENT_NOTE 


Place close to 


(For R and c) 


P3V3S5_ISNS:YES 
c5590 


ISNS_P3V3 IOUT 


@—SMC_CPUDDR_ISENSE 


CPUDDR_ISNS: YES 


C5575 
—— 0.22uF 
T— 208 
o201 


1 





GND SMC _AVSS 


35 36 39 40 41 


PLACE_NEAR=U5000.A6:11mm 


P3V3S5_ISNS:YES 
RS5595 




















ISENSE SMC inputs 


PLACEMENT_NOTE 


Place close to SMC 


(For R and c) 





117S0008 


DESCRIPTION 
a 


REFERENCE DES 


CRITICAL 


BOM OPTION 





117S0008 


RES,MF,1/20W, 100K OHM,5,0201, 


c5541 


CPUVR_ISNS:NO 





117S0008 


RES,MF,1/20W, 100K OHM, 5, 0201, SN 


c5561 


P1V05_ISNS:NO 





117S0008 





RES,MF,1/20W, 100K OHM, 5,0201, 








C5595 


P3V3S5_ISNS:NO 





RES,MF,1/20W, 100K OHM,5,0201, 


C5575 











CPUDDR_ISNS:NO 








@—SMC_P3V3S5_ISENSE 


P3V3S5_ISNS:YES 


* 5595 
— 0.22uF 
T— 208 

o201 


PLACE_NEAR=US000.A6:11mm 





GND SMC _AVSS 


35 36 39 40 41 


SYNC_MASTER=SID_J41 


SYNC_DATE=02/26/201 


Voltage & Load Side Current Sensing 


Drain NOM = 


Apple Inc. Es 
© EL> 


STON 


E4LAB 
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ICS3 Adjustable Gain CPU VR Current EMC1704) 


R5620 


100 
PP3V3_S4SW_SNS UAV, PP3V3_NS_CPUVR ADJYJsT ISNS 





van LaNe_wEDTH-0.5 am 24 20 26 12 17 72 $2 $2 $2 $°_ppava so SHS GAIN PR ISNS_HS_GAIN P 
~ C5620 MIN_NI 57 54 43 42 41 40 39 38 37 36 


—— 1.0UF 
T— 2 





PLACE_NEAR=U5660.3:5MM 


+ ©5660 ; 
R5821: ADDR — 0x56/0x57 (r/w) aes ISNS_HS_COMPUTING P 








CPUVRSNS ADDR SEL 





BYPASS=U5620.1:5:3MM 


R5668 
a PU: SMBus mode 


¢-ISNS_Hs_GAIN NR 
VDD 


U5620 
PAC1921-1-AIA PLACE_NEAR=U5000.A7:5MM 
R5625 PLACE_NEAR=R7150 : SMM o 
DFN 


0 
IADDR_SEL/GAIN_SEL outL4 SMC_CPUVR ADJUST _ISENSE_R. LA A \ Sic cB ove AbsUST SENSE MF 


3 ISNS_HS_COMPUTING_N 
2 ¢5625 U5660 
CPUVR_ISNS1_P_R SENSE+ READ* /INT SMC _CPU_DBGPWR RD L 35 1/20" 


2 Le osun CKPLUS_WAIVE=NdifPr_badTerm INA211 
CPUVR_ISNS1_N_R SENSE- SM_CLK/INT_SEL| CED 4 BB aise 2 41 39 ETN —25NS_us_compurine » IN- SC70 out Ls ISNS_HS_GAIN guT 2 HS_GAIN OUT _R 
SM_DATA/OUT_SEL| 


















































CED 2235 Meet CKPLUS_WAIVE=NdifPr_badTerm CRITICAL 

PLACE_NEAR=U5540.1: 

COMM_SEL| No STUFF ISNS HS COMPUTING N IN+ REF R5663° 

(S00v/v) 

PLACE_NEAR=U5000.A7 20K 

GND Bes 

GND_SMC_AVSS 35 36 39 40 41 a Or 
201 , 












































GAIN: 500X 














ILDC :LCD Panel Current Sense / Filter 





In battery discharge scenario negative voltage will be With 100mA battery current, Will have 10.2mv difference 
present on IN+/- pins with INA output voltage decreasing going into sense pins of U5800. 


from 3.3V with increasing discharge current. This will set the minumum current threshold at 0.100mA 


60 56 41 40 39 _PP3V3_S4SW_SNS 





se a1 _PP3V3_SOSW_LCD 
N_LINE_WIDTH=0.3 MM PANEL_ISNS: YES 

"1 cucas2 Met PLACE_NEAR=R5470: 5mm 
VOLTAGE™: PANEL_ISNS: YES ol 


“BEV S vt 8 PLACE_NEAR=U5000.C1:11mm 
se a1 _PP3V3_SOSW_LCD 
U5670 2 cERM-xSR PANEL_ISNS:YES 


0201 R5675 
INA210 
3__i2 ISNS_ PANEL _N IN- sc70 OUT ISNS_PANE SMC_PANEL _ISENSE 




















CRITICAL PANEL_ISNS: YES 
72 ISNS_PANEL_P 4 |IN+ REF + c5675 


(200V/Vv) agitate VR IMON Current Sense Filter 
GND Gain: 200x ee PLACE_NEAR=U5000.Cl:11mm 


se a1 _PP3V3_SOSW_LCD_R Scale: 0.25A / Vv ind R5641 
se 41 _PP3V3_SOSW_LCD_R 


u WIDTH=0.2 MM EDP Current: CPUVR_IMON SMC_CPU_IMON_ISENSE 
WIDTH=0.2 MM PLACEMENT_NOTEs 
Max vVdifé: 





























MAX VOUT: 3V AT 0.8250 L_GND_SMC_AVSS 35 36 39 40 41 











Place close to SMC 


(For R and c) 





Discrete High side Current threshold ee 


Vref = 0.406mV Vth = 0.442 = 1A from Battery 





PP3V3_SO0 i Vtl = 0.290mv = 0.687A from battery 


Aeaseuusseael BMON Discrete BMON Current Sense / Filter Hysteresis TBD based on RC value changes 
C5613 : 





NO STUFF 


C5601 
3 62 60 3° PP3V3_S0 0220 








BYPASS=U5601:3MM 
HS COMP FB 2 





SMC_BMON_COMP_ALERT_L 





U5611 

MCP6541T 
Sel 0e?. HS_COMP_OUT pUpe02 
a/iew 1 = x BMON_COMP_FB > DMN32D2LFB4 


aEaE DEN1006H4-3 
402 


SYM_VER_2 
SMC_HS_COMP_ALERT_L 


U5612 10.2K | 
WN 

















¢-HS_COMP_VREF 














U5601 

















1 MCP6541T 
DMN32D2LFB4 2 SC70-5 
penroosua-3 | [q 2 a/iew 1 BMON_COMP_OUT 
SYM_VER_2 MF-LF 


402 
¢HS_IouT_R ¢-BMON_COMP 
NOSTUFF 
































FP coete Gain: 50x 
i Scale: 2A / V = 


“R5617 Max VOut: 3.3V at 6.6A 4¢5MON_IOUT_R 
e 




















NOSTUFF 








NOSTUFF 
53 
1/20W 
ME 
2 0201 











HS_IOUT_D 





NOSTUFF 


D5617_ 


sM-201 
RB521ZS-30 BYPASS=U5600: 3MM 


C5606? BMON_IOUT_D 
0.1uF — 
10% J 
6.30 5 a 
CERM-XSR D5607 
sM-201 
RB521ZS-30 











NOSTUFF 











2° (ID ISNS_HS_ COMPUTING IOUT 





SYNC_MASTER=SID_J41 SYNC_DATE=02/26/201 
CHGR_CSO_R_P/N are swapped on purpose 











to measure power into the system 


Debug Sensors 1 


U5600 PLACE_NEAR=U5000.A3:5MM BRawine None 


INA213 
«OD CHGR_CSO_R_P 5 sc70 OUT BMON_IOUT RoO08 Apple AETV CAs <SCH_NUM> D 


REVrorON 
CRITICAL 1 2 SMC_BMON DISCRETE ISENSE 
VV —# © <E4LABEL> 
4 OD CHGR_CSO_R_N 4 REF PLACE_NEAR=U5000.A3:5MM 
(S0v/V) 7 
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CKPLUS_WAIVE=NdifPr_badTerm 












































117S0008 1 RES, MF, 1/20W, 100K OHM, 5, 0201, SMD C5675 PANEL_ISNS:NO 



































Placement note: 


Place 95810 next 


in Sr SG 1 1G 


, Placement note: 


Place 05830 between near rear vent on bottom side 
' 


to DDR/5V/3.3V 


pply on TOP 


Q5830 


BC846BLP 
DFN1006H4-3 


PP3v3_s0 


PP3V3_SO_CPUTHMSNS 


R 


and BMON THR Sensor 





10) 


THMSNS_D1_P 





PLACE_NEAR=95830: 3MM 


C5830 
A7PE 








No_XNET. 
PLACE_NEAR 





c5801 
2200PF 





ZHMSNS_D1_N 


* ¢5800 
—— 0.10F 


CRITICAL 


NOSTUFF 


“R5802 “R5806 
100K 100K 














Q5810 


BC846BLP 
DEN1006H4-3 





PLACE_NEAR=95810: 3MM 


c5811 
— 47PF 


T— 5% 

25v 
NPO-COG-CERM 
o201 





C5860 


47PE 

55 

25v 
NEO-COG-CERM 
0201 


PLACE_NEAR=05860: 3MM 


No_XNET_CONNECTION=TRI 


Q5860 


DFN1006H4-3 


BC846BLP 


CPUTHMSNS D2 _P 





c5802 * 
2200PF — 





5800.4:5mm 








u5200.5: 5mm 
THMSNS_D2_N. 





VDD 


U5800 
EMC1704-2 
QFN 


DP1 


DN1 


DP2/DN3 


DN2/DP3 


SENSE+ 


THERM* 


ALERT*b 


SMDATA| 


SMCLK| 


ADDR_SEL| 


53 53 
1/200 1/200 
ME ME 

2 201 201 


CPUBMONSNS_ALERT_L. 








CPUTHMSNS_ALERT_L 





SMBUS_SMC_1_SO 





SMBUS_SMC_1_SO 





CPUTHMSNS_ADDR, 


D> 
(oD » 
<CETD 14 22 39 38 41 62 67 
<CETD 14 22 39 38 41 62 67 














SENSE- . 


GPIO x NC eee 
* 
2 41 Quy DUR_SEL 5% 
— 1/20W 
TH_SEL ME 
aia ise i, ay Soe 
Placement note: 














Detect DDR/5V/3.3V Proximity Temperature 











2 0201 
CPUTHMSNS_DUR_SEL 








GND 


= Place US800 under CPU 
CPUTHMSNS TH SEL © 5 te 
NOSTUFF 


R5804_ Write Address: 
10K 


Read Address: 
120" 


201 5 








THRM_PAD 1 














0x98 
0x99 

















TBT,MLB Bottom Proximity Sensors 


R5840 
0 
@2TBITHMSNS p2_R P TBT_MLBBOT_THMSNS_P 





PLACE_NEAR=Q5820: 3MM 


> C5820 
Q5820 — 47PF 
BC846BLP [— 5* 
DEN1006H4-3 g o28v. 
F NPO-COG-CERM 
* 0201 


TBITHMSNS_D2_R_N 
+ 


TBT, MLBBOT and TBD Temp Sensor 


63 62 60 59 
13 12 11 8 
33 38 37 36 


PP3v3_s0 PP3V3_SO_TBIMLB_TSNS_R 
WIDTH=0.5 mm 











TBT_MLBBOT_THMSNS_N 





1 
VDD 


U5810 
7 EMC1414-1-AIZL 


No_XNET_CONNECTION= 
, Placement note: 





TEDTHMSNS_D2_P 





q—IBI_MLBBOT_THMSNS_N a < e 








MSOP 
THERM*/ADDR| 


CRITICAL 
DNL ALERT* 


DP1 








PLACE_NEAR=95840: 3MM Place 95820 close to TBT on TOP side 


> ©5840 A PP ere 
Q5840 47PE 


BC846BLP 2s 

Z 25v 
DEN1OD6H4-3 NBO-COG-CERM 
0201 


—IBI MLBBOT THMSNS P 


TBT_INLET_THM_L 
Casta < 


2200PF 








TBIMLBSNS_ALERT_L 





DP2/DN3 SMDATA| 





SMBUS_SMC_3_SDA 





TEDTHMSNS_D2_N 




















DN2/DP3 SMCLK 





SMBUS_SMC_3_SCL 
a a 





GND 








, Placement note: 





Place 95840 on MLB bottom side opposite U5810 


TEDTHMSNS_D2_P 





TBT MLBROT THMSNS Pp 











+ 


PLACE_NEAR=05850: 


C5850 
Q5850 — 47PF 


BC846BLP 2s 
e 4-3 es 
DFN1006H4 2 NPO-COG-CERM 
0201 


No_XNET_CONNECTIO? 


c5812 * 


PLACE_NEAR=U5810.4: 5mm e200RE 








SYNC_DATE=02/20/201 
PLACE_NEAR=U5@10.5: 5mm 5 a 
-TEDIHMSNS_D2_N. 


Thermal Sensors 
Apple Inc. SU D 


° <E4LABEL> 





TBT_MLBROT_THMSNS_N 











Write Address: 
Read Address: 











TBT_MLBBOT_THMSNS_P 





TEBT_MLBBOT_THMSNS_P 


TBT_MLBBOT_THMSNS_P 
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TBT_MLBBOT_THMSNS_N TBT_MLBBOT_THMSNS_N 


TBT_MLBBOT_THMSNS_N 








FAN CONNECTOR 


PP3V3_S0 8-11 12/13 15 17 18 26 30 34 36 
37/38/39 40 41 42 54°57 59 60 





NOSTUFF 


NOSTUFF. 5 BYPASS=U6010: 3mm 
CRITICAL = 
74LVC1GO8 
SOT891 


$-2P3Vv3_S0_ FAN (oe 


\ 8 PP5V_SO 1g 17 32 49 50 54 56 57 59 60 





























518S0793 


CRITICAL 
J6000 
FF14A-4C-R11DL-B-3H 
F-RT-SM 


1/20W 








5V DC 
25 OT} SMC_FAN_0_TACH 1 «2 FAN _RT_TACH TACH 











MOTOR CONTROL 
GND 

















Q6060 


DMN32D2LFB4 
DFN1006H4-3 
SYM_VER_3 

















g {22 FAN RT PWM 


25 CI SMC_FAN_o_cTL rn = 




















SYNC_MASTER=J43_MLB 


SYNC_DATE=09/13/2014 


Fan 
Apple Inc. <SCH_NUM>J|D 


° <E4LABEL> 
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SPI ROM 


Quad-IO Mode (Mode 0 & 3) supported. 
SPI Frequency: 50MHz for CPU, 20MHz for SMC. 


SPI+SWD SAM Connector 


62 60 57 56 55 18 14 11 e _PP3V3_SUS 





SAMCONN 
CRITICAL 
BYPASS=U6101::3mm 


> C6101 BYPASS=U6100: : 3mm «| CRITICAL Se ipod 4v-51 
— 0.1UF = .Av- 
10% C6100 ? vcc T-sM 

lev o.1uF — 

XSR-CERM 108 U6100 
201 lev 

= XSR- icenM 2 W25Q064FVZPIG 48 47 46 38 36 35 34 33 39 17 PP3V42_G3H 


vec 64MBIT 


U6101 SPI_MLB_CLK 6 WSON pr(r00) SPT MLB_T00_ Most SPI_ALT_100_MOST SPI_ALT_ CLK 
74LVC1G99 SPI_ALT_T01_MIso 3 SPI_ALT CS_L 
IA soTe33y| SPI_MLBROM CS_L OMIT_TABLE 


Z PLACE_NEAR=U6100.1:12MM SPT ALT 102 WPL SPTROM USE MLB 
SPI MLB CS 1 IB CRITICAL ~ te 101 
3 


















































67 44 











Ol SPI_MLB_I01 MISO 6 SPI_ALT_I03_HOLD_L SMC_TMS (SWDIO) 
62 44 15 _SPTROM USE MLB [—— do dirtGey. MiB aos: ab (162) 08 DO (101) } + SPX MLB TOL MISO _ 


WEL. 




















62 49 36 35 SMC_RESET_L SMC_TCK (SWCLK) 
67 44 _SPT_MLB_TO3 HOLD 1 Iq] HOLD* (103) 102 


























GND THRM_PAD 


























L____4 | 


NOTE: If HOLD* is asserted 





ROM will ignore SPI cycles 


in normal and Dual-IO modes. 


Quad SPI and QOPI instructions require the non-volatile Quad Enable bit (QE) 
in Status Register-2 to be set. When QE=1, the /WP pin becomes I02 and /HOLD pin becomes 103. 


SPI Bus Series Termination 


ALT_I03_HOLD_L 
ALT_I02_ WP_L 
ALT I01 MISO 
ALT_I00_ MOST 6 
PERCE _NEARSJ6100-15 75am Card ROM Slave 


SPI_ALT_CLK 


SPI_ALT_CS_L 
PLACE_NEAR=J6100.14: 5mm 


SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN 
*R6133 *R6132 *R6128 *"R6127 *R6126 *R6125 


43 43 24.9 43 43 43 
5 5% 1 5% E 
1/20W a 1/20W /2 


ME ME ME 
2202 2202 





PLACE_NEAR=J6100.10:5mm 





PLACE_NEAR=J6100.8: 5mm 





PLACE_NEAR=J6100.2: 5mm 








PLACE_NEAR=J6100.12:5mm 








SPI_MLB_CS_L 
PLACE_NEAR=U0500.¥7: 5mm PLACE_NEAR=R6125.2: 5mm 


1/200 
R6111 . an 
15 ; 


1 2 SPT_MLB_CLK 


CLK_R 











CPU Master MLB ROM 


43 
1 2 SPI_MLB 
PEACE _NERR=UOS00 BRE IW oice NERREREIDT. 2S 








1/204 

R6113 a R6123 ea 

MISO pi caer 2 SPI_ MLB 
PUAGE_NEAR=UO500 AAD? \/\Srxce NERRSUGIOO 2: Sm 


1/200 
ME 


R6118 20} R6130 
SPI_10<2> re LARA 2 SPI_MLB 
67 a4 E 
= PLAGE NEAR=U0S00-¥67 Sm Vaasa NERROROLSE 


1/200 


R6119 bi R6131 
15 43 


67 14, SPI_I0<3> 1 6 1 2 SPI_MLB 
<=> PLACE_NEAR=00500/AFI + Sm WN V\/\FaRCE_NERRORGISS D7 Sem 


























1/200 
ME 
201 


1/200 
ME 
201 


R6114 
24.9 


AWA 


18 
1/200 


= R6115 
is 
ANNA 
PEACE NEARGUGI00.5 iam 
1/20H 
A R6116 
acer 


A 2 
V/V orace_NERROU6I00 6am 


R6117 
15 























2 SYNC_MASTER=YHARTANTO_J44 SYNC_DATE=01/09/201 
PLACE_NEAR=U6100.1:imm 


sin SPI Debug Connector 


Apple Inc. aos Z 
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SPEAKER AMPLIFIERS 


APN: 35382888 


SPEAKER LOWPASS 80 HZ < FC < 132 HZ 


Speaker Connector 


62 60 56 53 52 47 33 32 PPSV S4RS3 PP5V_S3_U6210 
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OMIT_TABLE 


CRITICAL 
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MAX98300 
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2 63 59 CIM 
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Hall Effect Sensor 


J6955 


HALL-SENSOR-MLB-PADS-K99 
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NCX—,7O O 
48 47 44 38 36 35 34 33 39 17 _PP3V42_G3H OO 


3 82 83 89 3 
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SMC_LID {OUT 2+ 35 36 62 
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Battery Connector 
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Guay 

oe 


62 SYS_ DETECT _L 
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NO STUFF 

% D6950 
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MLB to LIO Cable Connector 
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J7000 
WIB-PWR-M82 


M-RT-SM 


62 60 4g PPDCIN G3H 
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Input impedance of 68K meets 
sparkitecture requirements 
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Q7010 
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c7012 1? 


0.047UF — 
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R7011 
CIN, IsoL GATE R 1 AAW e 
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DCIN _ISOL_ GATE 
62 60 4¢ 20 _PPDCIN G3H_ISOL CRITICAL 


x D7012 
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SRE ae 3.425V "G3Hot" Supply 
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1 1 
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25v , 25v 
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Reverse-Current Protection o stuff R7192 if either PP5V5_DCIN:YES or PP5V5_VDDP are used! 


PP5V5_DCIN: YES 
5.5v "G3Hot" Supply 
NO STUFF 


R7192 ° For Erp Lot6 spec 


Inrush Limiter 


e pane “ No sTUFH PP5V5_VDDP 
No_ STUFF, pits, 
c7190 ~ C7194 in 
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ACIN pin threshold is 3.2v, +/- Somv 7120 snissiena's 0.020 
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PP5V1_CHGR_VDD §-2PDCIN G3H_cHGR 








nck_20 : CRITICAL CRITICAL BYPASS-Q7130:1. 5mm 


C7130 c7131 C7137 


33UF-0.060HM — 33UF-0.060HM 0.0010F 
47 46 44 38 36 35 34 33 30 17 _PP3V42_G3H 
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CHGR_CELL 6 ICELL AL CRITICAL 
_ NTIMFD4902NF 
BooT|_25 BOOT L7130 F7140 


JACIN 7 DEN = 
UGATE UGATE, laine SAMP-24V 


ICOMP PHASE PHASE - 10 2 (YYY) PPBUS G3H 


lvcomMP ae J prmcioaran roms 


LGATE 
IVNEG 
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255K 4 N ICSON AMON CHGR_AMON 
1 
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‘RITE 2 201 C7150 (2) ACOK| SMC_BC_ACOK 
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59 57 56 54 50 43 32 17 16 _PP5V_SO CPUVR VDD —PPVIN R ANN 50 51 53 60 62 

62 MIN_LINE_| MIN_LINE, 3 

MIN_NECK_} MIN_NECK_1 

VOLTAGE=5 VOLTAGE=12. 1/16 
MF-LE 

402 
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CPUVR NTC 5 |NtTc LLP 
56 53 40 3617 16 15 11 e 6 PP1VOS NOSTUFF 
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CPU _PROCHOT “qi VR_HOT* +8 CPUVR “R7225 























0 
il CPUVR SLOPE 2° | SLOPE Se 


1/200 
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PLACE_NEAR. 19 CPUVR PROG1 PROG1 t= NC 2 0201 
CPUVR PROG2 PROG2 22 CPUVR PWM2 


CPUVR PROG3 PROG3 20_CPUVR PWM1 
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No_XNET_CONNEC 


CPUVR FB FB 
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as 0 0201 
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201 


No_XNET_CONNECTION=TRUE, 

















No_XNET_CONNECTION=TRUE 


CPU VCCSENSE PR 








NOSTUFF 


No_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE 
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62 60 53 51 49 39__PPBUS_S5_HS_COMPUTING ISNS 
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Input Bulk 
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49 43 a2 $7 $6 PPSV_SO 
33 3 3 
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PHASE 1 





CPUVR_UGATEL 
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MIN_NECK_WIHTH=0.2 MM 
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CRITICAL CRITICAL ITICAL 
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0.001UF 





CRITICAL 


L731 


0.40UH-20 
































49 CPUVR PWM1L 


so 49 (TN —CPUVR Fcc u 


EF CCM 





VCC 


U7310 
ISL6208D 


DEN 


BOOT 


CRITICAL 





UGATE 
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TH=0.6 MM 
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MIN_LINE_WIDTH=0.6 MM 
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* C7430 C7431 C7433 * C7434 

— 62UF—0.0230HM 62UF-0.0230HM 0.00 62UF-0.0230HM 

[~~ 20% 20% 0% 20% 

2 liv liv 50v liv 
TANT-POLY TANT-POLY X7R-CERM TANT-POLY 
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CRITICAL 


Q7430 


MIN_LINE_W CSD5887303D 
MIN_NECK_W 93D 
VLDOIN 


MIN_LINE_WIDTH=0.6 mm weRT425> ec C7425 


MIN_NECK_WIDTH-0.17 mm 0.1UF aan 
5% 0 1/léw 
VBST|1is__DDRREG_VBST 


CRITICAL 
ANA CRITICAL 
DRVHI DDRREG DRVH. werner LINES : 
U7400 
1.7 EID —MEMVIT_PwWR_EN (vTT Enable) 


ae L7430 BUA 30 
Sw erie die = = DIDT=TROE z 1. OUH-20%-11A-0.0110HM 
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°’ [> DDRREG_EN (VDD TTREF Enable) 6 
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1206 1% 
pat a PDDR_S3_REG L PPDDR_S3_REG_R 1 2 
F (DDRREG_LL) MIN_LINE_WIDTH=0.6 MM VOLTAGE=1.2V 
SURRES VEL UBER DRVL| DDRREG_DRVL p a 0 MIN_LINE_} MIN_NECK_WIDTH=0.1 MM iD rm MIN_LINE_WIDTH=0.@ 
MIN_NECK_1 DIDT=TRUE MIN_NECK_WIDTH=0.1 
+ MIN_LINE_| : CRITICAL PGOOD DDRREG_PGOOD NOSTUFF CRITICA] 
MIN_NECK 3 
ee DDRREG_VDDQSNS. 1 
C7415? 1s DDRREG FB WEDOSNS ra 2 39 OT} ISNS_1v2_s3_P C7440 7—F 
yor MIN_LINE_WIDTH=0.2 mm vrt|_s_23 PPOV6_SO_DDRVTT i ‘ 330UF 7446 1 Neteasaey 
sang MIN_NECK_WIDTH=0.1 mm 3 J 208 
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2 2.0 14.1 max output 

ar .001UF — = 
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Fe C7540 — C7570 0 5653 5 32 epsvisanss c7se4 + c7se2 ° c7583 
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CRITICAL 
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cASE-B2-St 
2% ase: u7501 Se aaah pia hs VIN 


5.0V —>| bk PP3V3_S5_REG_R 


CRITICAL P5v_S4RS3_REG z 2 IVBST1 2 z n WIDTH=0.6 mm CRITICAL 


7.2K MAX OUTPUT DIDT=TRUE MIN_LINE_WIDTH-0.6 mm DrpT=TRU 


= DEDT-TRUE MIN_NECK_WIDTH=0.2 mm Vout = 3.3V 
L7520 2 MIN_NECK_WIDTH-0.2 nm ‘i 7 pay 17560 
3. DUH-30%-9n-0'0120nM he psy s4ns3 oRvy DRVH1 2 pava_s5_ pave ; = 6.5A MAX OUTPUT 


NL: WIDTH=0.6 mm iE s )DE=TRUE GATE_NODE=TRUE E nN WIDTH=0.6 mm TGR rites 


IN_NECK_WIDTH=0.2 mm MIN_NECK_WIDTH=0.2. mm '=400KHZ 
ITICAL psy sansa 2 ISW1 28 paves CRITICAL 
N_LINE_WEDTH=0.6 mm DIDT-TRUE NODE=TRUE SWITCH = DIDT-TRUE N_LINE_WEDTH=0.6 mm 

CK_WEDTH=0.2. mm IN_NECK_WIDTH=0.2 mm 


pov sans3, 20 |DRVL1 2 p3v3 a 150ur-0.014 


é NECK WIDTH=0.2 mm 
1 


. $ : a0 2 : — 7592 1000PF 
7554 3 2 CsPL _ a aad = : 
62uF psv_sars ICSN1 pava F 


‘ NOSTUFF 
NOSTUFF 52 _PSveav2_veec3 psy Func MODE RF/2 s P 60.1:3mm 


a “ psy ves e3v3_s5_v R7562- PLACE_NEAR=L7560.2: 3mm 
carticaL C7571 2 R7522 VFB1 VFB2 62 


406. Pas PSV COMP 1. ICOMP 1 COMP 2 5 a 5% 
1000PF [errs se . 11m 













































































































































































1/10W ME-LE 
MP-LF a‘ z a EN1 EN2| 21 e3v3ss en ‘ 603 
603 


1 2 PGOOD1 PGOOD2 
P3V3_S5_REG_SNUB 


P5V_S4RS3 REG SNUB DIDT=TRUE 
DIDT=TRUE No sTurF PERELPAD NOSTUFF 


NOSTUFF R7537 F Roe 
C7522 ay C7562 







































































PSv_S4Rs3_comP1_n “ PLACE_NEAR=07501 i 2 “R7563 
10 


53 
1/200 
ME 

2 202 




















MIN_LINE_WIDTH=0.2 mm 
MIN_NECK_WIDT# : * p2va_s5_VER2_R 



















































































SVP 2V3_SGND 





(E_WIDTH-0.6 mm 








OWIDTH=0-2 mm 














“R7552 


0 
53 
1/200 


ME 
201 
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1.05V SO Regulator 


62 60 51 50 49 39 _PPBUS_S5_HS_COMP’ 





7620 © 7 c7622 * 7619 
PP1v0S_sO 62uF-0.0230HM 2 1000PF 


53 49 40 36 17 16 15 11.8 
62°60 57 








62UF-0.0230HM 


























P1V05S0_BOOT_RC 


N_LINE_WIDTH=0.5 mm 


62 60 56 52 47 45 33 32 _PPSV_S4RS3 














CRITICAL 


Q7630 


a FDPC1012S 
LLP 
VLDOIN 






































Scrub S3 & S5 pins connections! 








U7600 
P1v05S0_DRVH 
TPS51916 F 


N_LINE_WEDTH=0.6 
P1VO05S0_EN F 


P1V05S3 



































2 }i2n_WEc L7630 
Orn . i 

DRVL 
P1v0S_S0_VREF 








1.OUH-20%-11A-0.0110HM 





C7615 


Osh ee 


10% 

lev 
CERM 
0402 


“R7612 


49.9K 
18 
1/20W 
ME 
2201 





iE_NIDTH-O.2 mm 
KWIDTH=0.1 mm 














P1V05S0_AGND. 
MIN_LINE_WIDTH=0.6 mm 


WEDTH=0.2 mm 
WIDTH=0-1 mm 





P1V0SS0_¥ 





P1V0SSO 





“R7613 


47.5K 
1s 
1/20W 
ME 
2202 











CRITICAL PGOOD 


PGND GND 





P1VO05S0_LL 








VDDQSNS| 





vIt 





VITSNS| 








VITREF 





VTIT THRM 
GND PAD 








q 


al 











N_LINE_WIDTH=0 
NLNECK_WIDTH=0 





1, 


PP1v05_so 























P1V05S0_PGOOD 





P1V05S0_VTTREF 














xXW7600 
SM 











NECK_WIDTH=0.2 mm 


° PLACE_NEAR=U7600.21: 















































P1V0SS0_VvDDQsNS 


NOSTUFF 


R7632 
2.2 

58 

a/iow 
ME-LE 
2 603 


P1iv05s0 


FDSDO630-SM. 
CRITICAL 


SNUB 





DIDT=TRUE 


NOSTUFF 


C7632 
0.001UF 
ff 








12 40 COUTp sss vos soe 





12 40 COU Tp sss vos. sow 


CRITICAL 


c7649 


1.7630.2:1. 5mm 3300F 


eT6é23.° 
1000PF — 


25v 


CRITICAL 











Vout = 1.05V 
Max Output 


300 kHz 


xWTELORT 
SM 
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PPBUS SO LCDBkLT FET 





FDC638APZ 





CHANNEL 





CRITICAL 
Q7706 
FDC638APZ_SBMS001 


SSOT6-HF PPVIN_SOSW_LCDBKLT FET 39 
F7700 : 


3AMP-—32V-467 


603-HE 


RDS (ON) 43 mohm @4.5V 





*C7797 AND C7799 SHOULD BE PLACED IN T-BONE FOR ACOUSTICS 
LOADING 








0.65 A (EDP) 








*PPBUS_SW_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE. 


*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT 











PLACE_NEAR=L7701.2:3mm 


CRITICAL 


D7701 


SOD-123 


LCDBKLT_BOOST aN 
MIN_LINE_WIDTH=0.5 MM Lo 
MIN_NECK_WIDTH=0.150 MM 

VOLTAGE=50V 
SWITCH_NODE=TRUE 
DIDT=TRUE 


62 60 48 47 40 39 27 _PPBUS_G3H 9 ZEVIN_SOSW_LCDBKLTFET PPBUS_SW_LCDBKLT_PWR 


MIN_LINE_WIDTH=0.4 mm 
MIN_NECK_WIDTH=0.25 mm 
VOLTAGE=12.6V 


2 C7782 + 
R7788 o tae s4 39 _PPVIN_SOSW_LCDBKLT ° ° 
301K yatta 

ls 10%) CRITICAL 
1/20W X7R-CERM 


Me coy = C7712 } 167713 
203 
2 10UF 0.1UF 





CRITICAL 


L7701 
15UH-2.8A 


»(YYY12_, 


PIMBOS3T-SM 


AND PPBUS_SW_BKL 











PPHV_SOSW_LCDBKLT 





ON THE SENSOR PAGE 





DE=BOTTOM 




















CRITICAL 


C7796 C7797 C7799 


220PF 1OUF 1OUF 
10% 10% 10% 10% 10% 
25v 25V Sov Sov Sov 
XSR 2 X5R X7R-CERM XSR XSR 
805 402 0402 1210-1 1210-1 
2RaH AS PLACE_NEAR=L7701.1:3mm Log PLACE_NEAR=17701.1:3mm e e 


147K 
1s 
1/20W 
ME 
9 202 


CRITICAL 
RB160M-60G 




















¢_LCDBKLT_EN_DIV_L 




















PLACE_NEAR=U7701.A5:3mm PLACE_NEAR=D7701.2: 5mm 
L PLACE_NEAR=D7701.2:3mm 





PP5V_SO 


7 56 54 50 49 43 32 17 16 
62 60 


LCDBKLT 











XW7720 
SM 


1 § 42 


PLACE_NEAR=C7797.1: 5mm 





Q7707 


DMN5LO6VK-7 
SOTS63 
VER 3 


PPVOUT_SW_LCDBKLT_FB 
VOLTAGE=50V, 
MIN_LINE_| 
MIN_NECK_| 








BYPASS=U7701.D1:Smm BYPASS=U7701.D1: 3mm 


CTTLO C7714 


1UF 0.01UF 

10% 10% 

25V lov 

XSR XSR-CERM 
603-1 0201 


TH=0.1 MM 
TH=0.1 MM 




















4 a 3 § §°_pp3v3_so 
LCDBKLT DISABLE 














10.2 ohm resistors for current 
EDP BKLT EN 








BYPASS=U7701.C4: 4mm 


measurement on LED strings. 
Q7707 


DMN5LO6VK-7 
soTS63 
VER 3 





PART NUMBER 





DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





10380198 )THIN FLIM, 1/16W, 10.2 OHM, 0.1, 0: RI717,R7718,R7719 


BKLT: ENG 
CERM-XSR 


0201 o e 2 





























(GND_BKL_SGND) 103S0198 )THIN FLIM, 1 110.2 OHM, 0.1, 040; R7720,R7721,R7722 





BKLT: ENG 
VDDIO VLDO VIN 
































U7701 


25-BUMP-MICRO 
VSYNC sw_O 
sw_l 


BKLT PLT RST L 











evn BKLT:PROD 


R7717 1 2 LED RETURN 1 
MIN_LINE_WIDTH=0.5 mm 5% 1/16W  MP-LF 402 
MIN_NECK_WIDTH=0.20 mm MIN_LINE_WIDTH=0.5 mm 
PLACE_NEAR=U07701.£5:10mm MIN_NECK_WIDTH=0.20 mm 


R7741 
ty er 
VN 


1/200 











3 





FLTR FILTER 





ISET ISET 


SMBUS_PCH_CLK 


67 38 19 16 14 EI 





ME 
201 


FB 











BKLT:PROD 


LP8550 


R7718 1 2 LED _RETURN_2 
MIN_LINE_WIDTH=0.5 mm 5% i/16W  MP-LF 402 
MIN_NECK_WIDTH=0.20 mm MIN_LINE_WIDTH=0.5 mm 
PLACE_NEAR=07701.D5:10mm MIN_NECK_WIDTH=0.20 mm 


FSET 





FSET 


3 





SCL 
SDA 


SCLK 
SDA 








67 38 19 16 1457 SMBUS _PCH DATA 


Addr: 0x58 (Wr) /0x59 (Rd) id 
1/20 

ME 

0201 





BKLT:PROD 


R7719 1 2 LED _RETURN_3 
MIN_LINE_WIDTH=0.5 mm Ss i/i6w  MP-LF 402 
MIN_NECK_WIDTH=0.20 mm MIN_LINE_WIDTH=0.5 mm 
PLACE_NEAR=U07701.C5:10mm MIN_NECK_WIDTH=0.20 mm 


BKLT:PROD 


FAULT 1 2 LED_RETURN_4 
: MIN_LINE_W 5% 1/16w MF-LF 402 
CRITICAL MIN_NECK_M MIN_LINE_WIDTH=0.5 mm 
PLACE_NEAR MIN_NECK_WIDTH=0.20 mm 
201 1/20W a BKLT: PROD 
a a 1 2 LED_RETURN_5 
EDP_BKLT PWM Hd 


MIN_LINE_W T/iew MP-LF 402 
Fpwm=9.62kHz IDTH=0.5 mm 














3 


PWM PWM 
LANA EN 3) EN 
R7731 


200K *R7715 


1/20W 100K 
ME 18 

















PPVIN_SOSW_LCDBKLT 














TP7701 Ge> 
TP-Pé 


PLACE_S. 





3 





BOTTOM 

















3 


1/200 


fe C7704 I_LED=17.1mA see spec for others a a = meeeRsn 
zor 33PF 1 1 1 i 
Se R7755 R7714 R7716 
oy 














a LED_RETURN_6 
3by eT ayiew Meir 402 
NPO-COG 10K 21..5K 90.9K MIN_LINE_WIDTH=0.5 mm 
Real 5 18 1 MIN NECEONIDTA=O/20" mm 
P/20n 2/200 i/2on 
ue ne ah 


9 202 201 





3 


MIN_NECK_W 
PLACE_NEAR: 





9 202 


XW7710 
SM 














GND BKL SGND 
MIN_LINE_WIDTH=0.4 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=0V, 





I_LED=369/Riset 





(EEPROM should set EN_I_RES=1) 


PLACEMENT_NOTE=Keep away from noise nodes (E4, Al, A2, Bl, B2 pins) 


Keyboard Backlight Driver & Detection 


CRITICAL 


L7750 
vy 1g -BPSV sO 10UH-0.58A-0.350HM Keyboard 
2 KBDLED_SW 
MIN_LINE_WIDTH=0-3_ MM 
= #IDTH=0.225 MM 
SWITCH_NODE=TRUE 
a DIDT=TRUE 


VIN 


U7T750 


SPNO035007G 
MLF 





Backlight Connector 


BYPASS=U7750.1 





CRITICAL 


J7715 
FF14A-4C-R11DL-B-3H 

















SMC_SYS_KBDLED 











CRITICAL 








62 KBDLED_FB 
MIN_LINE_WIDTH=0.25 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=40V 


“R7700 


4.7 
53 
1/16W 
MP-LF 
9 402 


162 KBDLED_ANODE 
MIN_LINE_WIDTH=0.25 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=40V 
































518S0793 
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LCD/KBD Backlight Driver 
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1.05V SUS LDO 


Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active. 


Pull-ups (3) must be 51 ohms to support XDP (not required in production). 


70mA is required to support pull-up. Alternative is strong voltage 
dividers (200/100) to 3.3V S5, which burns 100mW in all s-states. 


CRITICAL 





62 60 57 56 44 18 14 11 @ _PP3V3. 





PP1v05 sus 
Vout = 1.05V 


Max Current = 0.35A 


ppav2_ ss 1.8V S3 REGULATOR 














CRITICAL 
c7824 
1000pr — ¢7820 
eS] 220F eS 4 1s2s1e70 
VIN 


U7820 17820 


ISL8009B 2.2UH-204-2.0A-0. 10808 























P1v8s3_EN 





p1v8s3_sw 
P1V8S3_PGOOD aor 





PP1v8_S3_REG_R 
MIN_LINE_WIDTH=0. 6MM 
MIN_NECK_WIDTH=0.2MM 
pives3 VOLTAGE=1.2V 











CRITICAL 





CRITICAL 





c7821 
SKIP pee 2 vout = 1.794V 
GND THRM_PAD 2 ‘ 


z ae Max Current = 1.8A 
7 i ; caf Freq = 1 MHz 



































CRITICAL 


C7822 


22UF 























C.BV F(t Raf Re 


1.5V SO LDO 


CRITICAL 





PP3V3_s5 
2 





Vout = 1.5V 





Max Current 0.02A 
57 28 DN 2M sue s3 sur 
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1.5V SO Audio Switch 


NOSTUFF 
— PP1V5_SOSW_AUDIO_HDA 


. 
s7 55 ePP1V5_SO PP1v5_SOSW_AUDIO_HDA S t h 
22 bo MIN_LINE_WIDTH=0.3 nm W1tC 
MIN_NECK_1 : 
VOLTAGE=1.5V OMIT 
MAKE_BASE=TRUE 


NOSTUFF 20 020 R8020 
0.002 
18 














— PP1v5_SOSW_AUDIO oe U8020 
ed TPS22924 ME 
TPS22924 PP1V5_SOSW_AUDIO j cae 0612" SHORT 
cap a PP3V3 SUS FET R 2. pp3v3_ sus 8 1114 18 44 55 57 60 62 
: : VOLTAGES3 -3V 
vou {2 [vin vourt MIN_LINE_WIDTH=0. 50MM 4 EDP: 112mA 


MIN_NECK_WIDTH=0.20MM 
CRITICAL 





iw 














vin 


CRITICAL 
, P3V3SUS_EN On 

P1V5SO0SW_AUDIO_EN on i GND U8020 

GND 


c8040 ? 3 


1.0uF — 
208 
6.3v 5 
oR R(on) 19.6 mOhm Typ 7 R(on) 18.5 mOhm Typ 


0201-1 
@1.8v 21.8 mOhm Max @ 2.5V 25.8 mOhm Max 





























TPS22924C 8 Part TPS22924C 








Type Load Switch 208 Type Load Switch 





























Current 2A Max Current 2A Max 























1.05V PCH HSIO Switch 
3.3V SSD Switch s9 57 56 s4 50 49 43 22 37 ag -PPSV SO 





3.3V S4 Switch omrt 


R8000 
0.002 iy Sood PP3V3_S5 
$ 34 He 1k 














U8000 AY VDD 

PP3V3_S5 TRS22923 0612" SHORT aed 

vob PP3V3_$4 FET R ; a —— SLGSAP1471¥ 
- PP1V05_SO 

















vin 








CRITICAL 
ON wpe ee 56 15 PCH HSIO_ PWR_EN CRITICAL PP1V05_SOSW_ PCH HSIO 
GND: 8070 s EDP: 1.84A 


8 TPS22924c SLG5AP1453V re 
P3V3SOSW_SSD_FET RAMP CAP a 
























































Load Switch 
CRITICAL SLG5AP1417V 


ON ap—PP3V3_SO0SW SSD FET R 


18.5 mOhm Typ VOLTAGE=3. 3V EDP: 5A 
MIN_LINE_WIDTH=0. 50MM Load Switch 


25.8 mOhm Max = GND MIN_NECK_WIDTH=0.20MM Sense R on sensor page 


° 9.8 mOhm Typ 


Current 2A Max U8070 HSIO has turn-on requirement of 
NOSTUFF TBD mOhm Max 


<0.1V/uS ramp rate and 
<65uS from EN to 95% (1.05V) 6A Max 






























































R8070 SLG5AP1453V 














Load Switch 


3.3V S3> Switch a ae ae 


8.5 mOhm Max 














5.3A Max 














u8010 ae 


ae $2 TPs$22924 0612-SHORT 
¢ #°_PP3V3_S5 PP3V3_S3_FET R Z 2 PP3V3_S3 0 
Fa INAV, 15 18 19 34 38 39 60 62 63 


csP VOLTAGE=3.3V 
[Al _g MIN _LINE_WIDTH=0.50mM ef 4 EDP: 1.02A NOSTUFF 


vin vourt MIN-NECK_WIDTH=O. 20MM Res, ne Sears re 


CRITICAL IRFHM830DPBF 


ais U8010 — 


= PP1V05_SOSW PCH HSIO 
ta TPS22924C 53 49 40 36 17 16 15 11.¢ 6 _PP1VO05_S0 
62°60 57 56 g EDP: 1.84A 


NOSTUFF NOSTUFF 














P3V3S3_EN on 















































Load Switch 








59 57 56 54 50 49 43 32 17 16 PP5V_SO 


18.5 mOhm Typ &2 60 ae o8061 
25.8 mOhm Max srupatescz ayiew 
R8063° soT-96 ME-LE 
2A Max 10K ay Sete HSIOFET DRV_L gat? 
1/200 NOSTUFF HSIOFET DISCHARGE 
ME : 
201 , R8 go% NOSTUFF 
58 8062 
HSIOFET EN_L 2 2/208 cine ewes 
ME 
NOSTUFF 201 soTs63 


3 e 3V S @) Swit ch 98062 HSTOFET_EN VER 3 


DMNSLO6VK-7 | 
. 4 SOTS63 NOSTUFF NOSTUFF 
ense R on sensor page 
U8030 Ped VER 3 R8062? C8060 


36 
PP3V3_S5 TPS22924 PP3V3_SO0 FET R 330 0.01UF 
5 
















































































ee = i 108 

abe VOLTAGE . 58 ae 
LAL MIN_LINE_| : e208 XSR-CERM 
vour( 























Si MIN_NECK_I - 20MM She 0201 
PCH HSIO PWR EN 2 

CRITICAL U8030 
P CHANNER HSIOFET DRV_H 








vin 









































P3V3S0 EN ON 








TPS22924C 
GND (HSIOFET_EN_L) 




















3 Load Switch 
Ri ceneed 5V SO Switch 


2A Max 


























62 60 53 52 47 45 33 22 _PP5V_S4RS3 





3.3V Sensor Switch : 


VDD 


U8080 


U8050 SLG5AP1443V 


0 
»PP3V3_S5 TPS22924 PP3V3_S4SW_SNS_FET_R LA\\A PP3V3_S4SW_SNS TDFN s 
13 csP VOLTAGE=3 - P5VSO_FET RAMP CAP SYNC_MASTER=J43_MLB SYNC_DATE=10/04/201q 


| MIN_LINE_WIDTH=0. 5mm EDP: 50mA MF 
vIn vourt MIN_NECK_WIDTH=0. 2mm CRITICAL ‘ 0612-SHORT 


57 P5VSO_EN N S| PP5V_SO_ FET R PP5V_SO 32 43 49 50 54 56 57 59 
rT VOLTAGE=5V ; Power FETs 


CRITICAL MIN_LINE_WIDTH=0. 50MM A : 300mA? 


dip u8s050 


Apple Inc. Soa y 


C8050 ? 3 Part TPS22924C SLG5AP1438V © <F4LABEL> 















































40 37 35 (TN>SMC_SENSOR PWR_EN ION 






































ae) 5 ae 
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S5 Enables 





PLACE_NEAR=U7501.21:7mm 


57 35 34 29 18 13 TPM SLP_S4_L 
SMC_PM_G2_EN — R8140 0 29 28 7 PP3V3_S5 


100 Standby Enables 
SMC_PM_G2_EN 1 257 S@S5 PWR_EN — S5_PWR_EN 


NOSTUFF 
MAKE_BASE=TRUE MAKE_BASE=TRUE, —= 














NOSTUFF 

C8142 

0.47UF CERM-XSR 
rf 0201 
6.3v 


CERM-XSR BYPASS: oe NOSTUFF 
402 





5 P3V3S3_EN P3V3S3_EN 
MAKE_BASE=TRUE, 
U8170 


5755 | P1V8S3_EN P1V8S3_EN 
7T4LVC1G32 
soT891 


WARE EASESTAGE 
S4_PWR_EN DDRREG_EN DDRREG_EN 
4 DARE JERSE = 
WARES RAGESTAGE 
SMC_S4_WAKESRC_EN = 
ree 
S5 Power Good c> 


NO STUFF 








PLACE_NEAR@U7501.21: 





s523 (IND 2M -SLP S51 




















PP3V42_G3H 





PLACE_NEAR=U7501.20:7mm 





























USB_PWR: STBY USB_PWR:S3 











USB_PWR: STBY Mobile System Power State Table 
57 52 25 _S5_PWRGD = . 
MAKE_BASE=TRUE, 


R8177 





57 56 28 18 _S4_ PWR_EN 





USB_PWR_EN — USB_PWR_EN 


MAKE_BASE=TRUE mat 
SSD Enable : 


NO STUFF 
ME 
oz01 





33 57 59 63 











PSVS4RS3_EN_RC f 
USB_PWR:S3 

7 SSD_PWR_EN SSD_PWR_EN 30 56 57 

62 57 s6 30 15 (IN>—SSD_PWR_El [OUT 25 20 56 97 62 








, NO STUFF 
D8175 
SM=201 
RB521ZS-30 











57 35 34 29 18 13 _PM SLP S4 














NO STUFF 























P5VS4RS3_EN_D 





5V needs to be held up $25VS4RS3_EN [ID * 
so 1.05V can fall after 1.5V F NO STUFF 


C8175 


2.2UF 
Ben 0 292 5 aa 11», PP3V3_$5 
5 2 0 56 55 


53 52 





XSR 
402 





2180.6: 3mm 


SO Enables 





SO Rail PGOOD (BJT Version) 


PM_SLP_S3_L MC74VHC1G08 


‘SC70-HF 
U8180 ete: PM_SLP 
PP5V_SO 
i PP3V3_S5 











PM_SLP 
PM_SLP 





NOSTUFF , NO STUFF 
D8185 


sM-201 


RB521ZS-30 
$ oe 


5 NO STUFF Z 2 D8184 
é VMON_5V_DIV 


-ALL_SYS_PWRGD ____ , sM—201 sieaunti i 
ALL_SYS_PWRGD 1617 45 57 
5.0V Divider: 1.07V SOPGD C 




















“R8152 
15K 














BOOS END . P3V3S0_EN_D K ”" A 5 P5VSO_EN P5VSO_EN 
1.5V Codec Enable IN 


MAKE_BASE=TRUE 
s7 s6| P3V3S0_EN 

PLACE_NEAR=U8040.2:C7mm 

a 1UE , 


C8159 


RB5212S~30 P3V3S0_EN 





i/20w a 0% CRITICAL R8145 
Ba x5SR. 
2 201 


100K 
SR Q8150 AUD_PWR_EN P1V5SOSW AUDIO_EN s7 s3| P1V05S0_EN P1v05S0_EN 
as 1 MAKE_BASE=TRUE 
L VMON_Q2_ BASE 5 ASMCCO179 D8146 NO STUFF NO STUFF 
DFN2015H4-8 et 7 
PP3v3_S0 NCX ) 


« (4 P1vScoDEC_EN_D 
"R8158 VMON_Q3_ BASE 37680854 


15K RB5212S-30 i C8146 
18 


‘ 0.1UF 
PLACE_NEAR=U8040.2:C7mm ae 
1/208 v NCx 108 
Me X5R 
3 201 402 
VMON_3V3_DIV 


3.3V Divider: 1.07V sper eee trees tag 3.3V SUS Detect 


PP3V3_S5 





MAKE_BASE=TRUE, 




























































































e—__ “| 
SOPGD_BJT_GND_R 


BYPASS=U8130.6:2.3mm 


No stuff C8131, 12ms PP3V3_SUS 
R8155 


Min delay time C8130? Bee OY peat ae aaa cer Se CHGR VFRO Generation 
ugi30 Sense input o.1uF — 
62 60 57 56 55 @ _PP1V5_SO iL AN VMON_04_ BASE 2 


threhold is 3.07V 10% J 
57 55 22 _PM_SLP_S3_BUF_L 
Vbe 0.7V max @ 2mA A 














6 3y 

av 
CERNCKSR 47 a6 44 28 26 25 24 32 29 27 -PB3V42_G3H 
CRITICAL a /2 63 











Vce(sat) 0.1V max @ 1mA VDD = 
Ql Vth 0.7~1V @Id 250uA 


s2 60 57 5655 4438 14 11 ¢ _PP3V3_SUS U8130 RESET* PM _RSMRST_L 


TPS3808G33 
os SUS_PGOOD_CT 3 QFN MR* TP_SUS_PGOOD_MR_L MEBQULOM 
Thresholds: 


SO Rail PGOOD Circuitry NO STUFF THEM 
VDD:  2.734v-3.010V 


VFRQ High: Variable Frequency CHGR_VER 
PAD 
18131 = est 
V2MON: 2.815V-3.099V (ISL version used for development) P1v8S3_PGOOD =z LOQORE. DMN32D2LFB4 
tev DFNLOO6H4—3 
V3MON: 0.572V-0.630V : 2 18 runes 
V4MON: 0.572V-0.630V 0202 














Fix Frequency 






































0 P5VS4RS3_PGOOD 
53 49 40 36 17 16 15 11 @ 6 —PP1VO5 
6260 56 


SOPGOOD_ISL 








62 60 57 56 55 e _PP1V5 SO 








PM_SLP_S3_R_L 





57 
PP5V_SO 3 


SOPGOOD_ISL SOPGOOD_ISL SOPGOOD_ISL Piv05S0_PGOOD 


ERM-XS SUS Enables 
“R8170 VDD 


15K 


SV Divider: 1s 

















PM_SLP_SUS_L PM_SLP_SUS_L 
8160 MAKE_BASE=TRUE, SYNC_MASTER=J43_MLB SYNC_DATE=09/16/2014 
1/200 U DDRREG_PGOOD 2 
ME ISL88042IRTEZ 


2 202 Z IDEN 35382310 


: a eer 
(IPU) SOPGOOD_ISL 
P5V_DIV_VMON lv2MON MR* 1 = is 
CRITICAL p-x NC : 
Piv5 DIV VMON 


7 3MON R8162 
@ 1.45vmin 


3a em 3 
: <SCH_NUM> 
ae 330 2 Apple Inc. = 
P1V05_DIV_VMON 6_|vamon RST*h8 ALL SYS _PWRGD_R LANA A ALL _SYS_PWRGD. [OUT 26 27 35 57 5 P3V3SUS_EN P3V3SUS_EN = eToton 
SOPGOOD_ISL SOPGOOD_ISL © sopcoop_ast MAKE_BASE=TRUE fo) 
1.05V D ‘i a 1 GND THRM_PAD DOW 
1.08V Divider: R8171 R8173 1/200 
0.723V @ 1.02vmin 15K 15K * 


<E4LABEL> 
NO STUFF NOTICE OF PROPRIETARY PROPERTY: 
e : : 201 c8190 
1/200 1/200 


erane 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 
Me Me : THE POSESSOR AGREES TO THE FOLLOWING: 
201 9 202 


PACE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 81 OF 120 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART J°U> 
IV ALL RIGHTS RESERVED 57 OF 73 
























































LCD Connector 
Internal DP Connector: 518S0829 


CRITICAL 


J8300 
20525-130E-01 


F-RT-sM 
Pull-ups on panel side, 62 60 si _PPHV_SOSW_LCDBKLT O 
4.7 kOhm to 3.3V 








SMBUS SMC 0 SO SDA «2 I2C TCON SDA R 











RETURN, 
RETURN, 
RETURN, 
RETURN, 
RETURN, 
RETURN, 














SMBUS_SMC_0_SO_SCL 2 62 I2C_TCON SCL_R 








LED Backlight I/F 


Tt 














CRITICAL 


PP3V3_S5 U8300 


FPF1009 
EDP PANEL PWR prices L8304 
3 ON FERR-120-OHM-1.5A 


Sense resistor on 
ai 


23 OTP PP_INT BPD 2 62_DP_INT_HPD 











wy 


DisplayPort I/F 




















PP3V3_SOSW_LCD 62 PP3V3_SOSW_LCD_UF 
sensor page MIN_LINE_WIDTH=0.30 MM 

MIN_NECK_WIDTH=0.20 MM 
IVIN_2 VOLTAGE=3. 3V 








PP3V3_SOSW_LCD_R 
VIN_1 VOUT_1 > 


GND E 6s 62 DP_INT AUX CH C_N 
62 _DP_INT_AUX CH C_P 














6 





AUXCH CN (DP_INT At H_C_N) 








62 DP_INZ_ML_P<0> 











eer sie 6s 62 DP_INT ML_N<0> 
CERM-X5R RI di 
0201 




















AUXCH_C_P 2 (DP_INT At HC_P) 











PLACE_NEAR=J8300|.24: 1mm 
fe NEAR=J8300.25: 





ML_C_P<0> 














ddd4dd44d4] d5dd0dd054bd54455405006466504650686 











PLACE_NEAR=J8300.14:2mm 


EAR=J8300.3:2mm 


C8317. 
1000PF 
sov 


coG-cERM 
603 


























SYNC_MASTER=J43_MLB SYNC_DATE=09/11/2014 


Internal DisplayPort Connector 
7a eB IT IA 


Apple Inc. aos , 


© <E4LABEL> 
NOTICE OF PROPRIETARY PROPERTY: BRANC. 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 83 OF 120 
II NOT TO REPRODUCE OR COPY IT 


III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 9°o™"" 


IV ALL RIGHTS RESERVED 58 OF 73 

















GND_VOID=TRUE 


57 56 54 50 49 43 32 17 16 _PP5V_SO 





62 


R9510 
) 
AWN 


NOSTUFF 
C9531 








GND_VOID=TRUE 


* NPO-CERM 
15PE 


NOSTU. 





NOSTUFF 
R9500 
0 


AUD PWR EN 


LIO Connector 


516S1036 (HIROSE 3.0mm RCPT) 


CRITICAL 


J9500 
DF40CG3.0-48DS-0.4V 
F-ST-SM 


50 
VU 








PP3V42_ G3H 





PP5V_SO_ALT_AUD_LDO_EN 


SMBUS_SMC_2_S3_SCL 





VOLTAGE=5V 
MIN_LINE_WIDTH. 
MIN_NECK_WIDTH. 


0.1mm 
0.1mm 


SPKRAMP_SHDN_L 


SMBUS_SMC_2_S3_SDA 





PP1v5_SOSW_AUDIO 





SYS_ONEWIRE 





SMC_BC_ACOK 











c9500 


0.1UF — 


10% 
lev 
XSR-CERM 
azar 


PP3Vv3_SO0 


XDP_USB_EXTB_OC_L 








SPKRAMP_INR_N 








USB_PWR_EN 





SPKRAMP_INR_P 


FINSTACKSNS_ALERT_L 





GND_vorD: 
USB3_EXTB_D2R_RC_N 











EF 
C9532 


USB3_EXTB_D2R_RC_P 











Cc 


GND_VOID=TRUE 


GND_VOID=TRUE 


di = 
NPO-CERM 
15PE 














c 


N C9521 2 16 


GND_VOID=TRUE 


XS5R-CERM 


GND_VOID’ 














os 63 14> USB_EXTB_N 
66 63 14 BT USB _EXIB P 


SDOUT 





GND_vorD: 
6s 63 USB3_EXTB_R2D_N 


SDINO 





BIT_CLK 





0.1UF 











P C9522 16 


GND_VOID=TRUE 


XS5R-CERM GND_VOID=TRUE 
CRITICAL 


D9g511 
ESDOP2RF-02LS 


TSSLP-2-1 








0.1UF 














GND_VOID=TRUE 
CRITICAL 


D9510 
ESDOP2RF-02LS 


TSSLP-2-1 


GND_VOID=TRUE 
CRITICAL 


D9520 


ESDOP2RF-O02LS 
TSSLP-2-1 


ss_63 JJSB3 EXTB R2D P 
GND_VOID’ 
GND_VOID=TRUE 


CRITICAL 





D9521 
ESDOP2RF-02LS 


TSSLP-2-1 

















[OM OOM ONC OM ON Cn OOM OM CMON OM ONO CON enon en On ene) 
DODD DDIDONDDAODNAODNOOD0NO0900000 

















NOSTUFF 


C9550 


10PF 
55 

50v 
coG-ceERM 
0402 





SYNC_MASTER=CLEAN_J41 


LIO Connector 


Apple Inc. 
io) 


NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC 
THE POSESSOR AGREES TO THE FOLLOWING 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
NOT TO REPRODUCE OR COPY IT 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 


ALL RIGHTS RESERVED 


<SCH_NUM>| D> 


<E4LABEL> 


" <BRANCH> 
PAGE 
95 OF 120 


"59 OF 73 

















(Always-Present) Rails 





PPBUS_G3H ——~% PPBUS_G3H 27 39 40 47 48 


— N_LINE_WIDT! 40 29 28 18 17 16 15 PP3V3S5 15.16 17.18 28 
A RGIC SEITE 2 62 60 58 57 VOLTAGES /3V Se 60 62 72 


VOLTAGE=8.6V " 7 MAKE_BASE-TRUE 





15 16 17 18 28 29 40 52 
5a 60 62 72 


15.16 17,18 28 29 40 52 


78860 62°72 LCDBKLT Rail 


15.16 17,18 28 29 40 52 
78860 62.72 





PPBUS_G3H 








PPBUS_G3H 








PPBUS_G3H 





15.16 17,18 28 29 40 52 
7 5a 60 62.72 62 60 58 54 BPHY SOs TCDRKLT PPHV SOSW LCDBKLT 54 58 60 62 





PPBUS G3H 








15.16 17,18 28 29 40 52 MIN_LINE_WIDTH=0.5 MM 
758 60 62 7262 pp2iva_sosw ss) N_NECK_WIDTH=0.375 MM 
15.16 17 18 28 29 40 52 MIN_LINE_WIDTH-0.5 MM VOLTAGE=2.3V VOLTAGE=50V 

7 58 60 62 72 MIN_NECK_WIDTH=0. 20MM MAKE_BASE=TRUE MAKE_BASE=TRUE 

15.16 17,18 28 29 40 52 

78860 62.72 


18,16 17 18 28 29 40 52 PP3V3_ SOSsW SSD 
78860 62.72 


15 16 17 18 28 29 40 52 
758 60 62 72 


15.16 17.18 28 60 28 3Vv3_s4_TBTAPWR PP3V3_S4_TBTAPWR 
255 56 57 58 60 62 72 N_LINE_WIDTH-0.38 MM VOLTAGE=3.3V 


15.16 17,18 28 29 40 52 MIN_NECK_WIDTH=0.20 MM IKE_BASE~TRUE 
78860 62°72 


15 16 17 18 28 29 40 52 
758 60 62 72 


15.16 17,18 28 29 40 52 
78860 62.72 





PPBUS_G3H 














PPHV_SOSW_LCDBKLT 


HS COMPUTING ISNS PPBUS $5 HS COMPUTING ISNS 
N_LINE_WIDTH=0.6 mm 

MIN_NECK_WIDTH=0.25 mm 

VOLTAGE=8. 6V 


54 58 60 62 























PPBUS COMPUTING 








COMPUTING 








COMPUTING, 








15.16 17 18 28 29 40 52 m 
Fae OO, a 2S TBT Rails (off when no cable) 


15,16 17.18 28 29 40 52 1.8V/1.5V/1.2V/1.05V Rails 
78860 62°72 








60 52 39 PPBUS SS_HS_OTHER ISNS PPBUS_SS_HS OTHER _ISNS 

62 MIN_LINE_WEDTH-0.6 mm 
MIN_NECK_WIDTH=0.25 mm 
VOLTAGE=8.6V 





5 161718 28 29 40 52 
73860 62°72. 3) 29 _PP1V8_s3 PP1v8_s3 : PP15V_IBT 
60 55 23 22 











MIN_LINE_WIDTH=0. 6H MIN_LINE_WIDTH-0.4 Mi 
2A max supply N_NECK_WIDTH=0..2m% N_NECK_WIDTH=0.2 HM 
16.1718 28 29 40 52 VOLTAGE=1.2V VOLTAGE=17.8v 
5e 60 62 72 IKE_BASE“TRUE \KE_BASE=TRUE 





PPBUS_SS_HS OTHER _ISNS 








18,16 17 18 28 29 40 52 Z oe 
Be 780 1b27S2 PP15V_IBT 


29 40 52 PP1v8_s3 








4g 47 40 _PPDCIN G3H_ISOL PPDCIN_G3H_ISOL 
62 60 











MIN_LINE_WEDTH=0.6 HM 
MIN_NECK_WIDTH=0.25 Mt 
VOLTAGE=18.5V 


29 40 52 





Pp3v3 15,16 17 18 28 29 40 52 Ppivé_s3 60 2 
32°8o'é2 42 eo Gose oe Tan Pp3v3_TBTLC 
PPDCIN G3H_ISOL 40 47 48 60 62 i ; ALINE WIDTH-O.4 BN 
@2 60 56 37 36 34 29 27 26 25 pp3v3_s4 pp3v3_s4 yix_NECK_WIDTHAO.2 1 

PPDCIN G3H_ISOL 40 47-48 60 62 ih_Line WrDTHA0. com VouTAGE=S 3 VOLTAGE: 

68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 PP1v2_s3 

Pp3v3 25 26 27 29 34 36 37 56 60 62 vinh_Litie WrDTH-O.6 Me 
PP3Vv3 25 26 27 29 34 36 37 56 60 62 VOLTAGE=1.2V Pp3v3_ TBILC 























PP3V3_TBTLC 








60 48 47 _BPDCIN_G3H PPDCIN_G3H 48 60 62 
62 LINE_WIDTH=0.6 HM 
MIN_NECK_WIDTH=0.25 MM 
VOLTAGE=18.5V 














PP3V3 25 26 27 29 34 36 37 56 60 62 





PP3V3 25 26 27 29 34 36 37 56 60 62 





PPDCIN_G3H 48 60 62 PP1v2 








PP3v3 25 26 27 36 37 56 60 62 





PP1v2 





62 60 57 56 55 44 18 14 11 § _PP3V3_SUS PP3V3_ SUS 
PP3V42_ G30 17 30 33 34 35 36 38 44 46 47 ‘MIN_LINE_WIDTH=0. 50MM VOLTAGE=3.3V 
N_LINE_WIDTH-0.6 HM 48 57 58 60 62 63 WIDTH=0. 20MM MAKE_BASE-TRUE 
NECK_WIDTH=0.2 MM 


PP1v2 











VOLTAGE=3.42V pPiv2 








Oe fanaee PP1v2 








PP3V42_G3H 34 35 36 38 
0 62 63 


Pp3v42_G3H 34 35 36 38 
60 62 63 


pp3v42_G3n 34 35 36 38 
0 62 @3 


Pp3v42_ G3u 34 35 36 38 
0 62 63 


Pp3v42_G3H 34 35 36 38 
60 62 63 


Pp3v42_G3H 24 35 36 38 
37 58 60 62 


Pp3v42_G3u 34 35 36 38 


a8 
Pp3v42_G3H $2 $2 $2 a6 62 27 _PPVIN S4SW_TBTBST FET 


639 36 34 19 18 15 ppava ss gouracei6¢ om) 





PP1v2 Series PP1V0S_TBTCIO 
MIN_LINE_WIDTH-0.4 Mi 

PPlv2. 20 2: N_NECK_WIDTH=0.2 MM 
VOLTAGE=1.05V 



























































Pp3v42_G3H 30 33 34 35 36 38 44 MIN_LINE_WIDTH=0. SOMM VOLTAGE=2.3V 
37 59 60 62 63 





MIN_NECK_WIDTH=0.20HM .KE_BASE-TRUE PPVIN SW_TBTEST. 
Pp3v42_G3n 30 33 34 35 36 38 44 VOLTAGE=12.8V 

57 59 60 62 63 PP3V3_s3 ‘i 34 38 39 56 60 62 63 _PP1VOS_suS PPiv05 sus 16 55 60 
Pp3v42_G3n 30 33 34 35 36 38 44 MIN_LINE_WEDTH-0.4 HM 

57 58 60 62 63 PP3v3 34 38 39 56 60 62 63 MIN_NECK_WIDTH=0.2 MM 


pp3v42_G3H 30 33 34 35 36 38 44 VOLTAGE=1.05V 
57 59 60 62 63 PP3Vv3 34 38 39 56 60 62 63 IKE_BASE~TRUE CPU "VCORE" RAILS 


PP3V42 G30 30 33 34 35 36 38 44 
57 59 60 62 63 PP3V3_s3 i oudid Raf aacheréa: 62-8 PP1v05_sus 



































PP3V3 19 34 38 39 56 60 62 63 





13 12 8 —PPVRTC G3H PPVRTC G3 
62 60 1 MIN_LINE_WEDTH=0 
MIN_NECK_WIDTH=0 


62 60 50 40 10 @ _PPVCC SO CPU PPVCC SO CPU 10 40 50 
PP3v3. 34 38 39 56 60 62 63 PP1V5 sO 8 MIN_LINE_WIDTH=0.6 MM 60 62 
WIDTH=0.2 mm MIN_NECK_WIDTH=0.25 MM 

PP3v3 34 38 39 56 60 62 63 SECK_WIDTH-O.17 mm VOLTAGE=1.8V 

VOLTAGE=1.5 MAKE_BASE=TRUE 


18 19 34 38 39 56 60 62 63 MAKE_BASE-TRUE 
rep PPvcc sO CPU 8 10 40 50 
62 60 59 as im 6263 72 bes 

12 11 @ _PP3V3s0 SO 1112/13 15 17 18 26 30 34 36 PP1V5 sO. 8 60 62 

38 37 36 NIDTH=0.5 HH VOLTAGES. 3V 3039/40 41 42 43/5457 59 PPVCC_SO_CPU 19 40 50 
a MAKE_BASE-TRUE, PP1V5s0 62. 























PPVRTC G3 




















50 60 62 63 








PP1v5_s0 








43.54 57 59 60 62 
15/17/18 26 30/34 36 


37 38 63 
59 60 62 63°72 


18 26 30 34 36 
39°40 41 42 


42 
13 








oo 52 51 34 PP5V_S5 





MIN_LINE_WIDTH-0.5 MM 
MIN_NECK_WIDTH=0.2 MM 


1826 3034 36 
3e°39/40 41 42/43/54 57 59 


57 $9 60 62 63 72 
ia 26 30 34 36 37 38 39 


041 42 
9 60 62 63 

38 39 40 
213 15 19 


4g 41 42 43 94 PPOV6_SO_DDRVTT PPOV6_SO_DDRVTT 24 51 60 


2 gorHeo.d 
38.39 40 41 42 43 54 ‘K_WIDTH=0.17 mm 
12-1315 17/18 26 30 34 VOLTAGE=0.75V 

41.42 43 54 57 59 60 62 MAKE_BASE-TRUE 
12'13°15 17 18 2¢ 30.34 36 
37 38 bve_S pra 
57.59 60 62 63 72 PPOV6 SO DDRVT 
18 26 30 34 
eeceataa 39 40 41 42 PPOV6_SO_DDRVTT 


1112-13-15 17,18 26 30 34 
3839/40/41 42/43/54 57 59 











PP5V_S5 








PP5V_S5 














PP5V_S4RS3 PP5V_S4RS3 
WIDTH=0.5 MM 


K_WEDTH=0.175 MM 




















60 
11.12.13 15 17 18 26 30 34 36 
38°39 40 41 42 43°54 57 59 














12 
8 11 12.1315 17 18 26 30 34 36 
37/38/39 40 41 42 43 54 57 59 
53 49 40 36 17 16 15 11.8 6 _PP1IVOS sO PP1VOS s0 

62°60 57 56 MIN_LINE_WEDTH-0.6 HM 
MIN_NECK_WIDTH=0.175 Mt 
VOLTAGE=1.05V 

















59 60 62 63 











59 60 62 63 72 
2 38.39 40 41 42 43 54 
PP3V3 12°13-15-17'18 26 30 34 


40 41 42 43 54 57 59 60 62 
PP3V3 1112-1315 17 18 26 30 34 
37 38 
E 54.57 59 60 62 63 72 

PP3V3 11-12/13°15/17 18 26 30 34 
o 62 63 7237 38 39 40 41 42 

PP3V3 1113-13-15 17 18 26 30 
3839/40/41 42/43/54 57 59 


PP3V3 57 59 60 62 63 72 
1a 26 30 34 36 37 38 39 
40 41 42 


7 38 39 40 41 42 43 54 
2.1315 17 18 26 30 34 


59 60 62 
: 30 34 36 37 
PP3V3 23 72 
2 
2 38.39 40 41 42 43 54 
PP3v3. 12°13 15 17 18 26 30 34 


41 42.43 54 5759.60.62 : dead 
PP3V3 127137157177 18 267303436 PP1VOS Digital Ground 
35 38 8 
; 54.57.59 60 62 63°72 
PP3v3 13413713°18°97187 26730 34 36 
37 3a 39 40 a2 42 











PP1vO0S, 








PP1vOS, 








PP1vO0S, 








PP1vOS, 








PP5V_SO 16 17 32 43 49 50 54 56 57 59 
60 62 





PP3V3 PP1vOS, 


MIN_LINE_WEDTH-0.5 mm 
N_NECK_WIDTH=0 








PP3v3 PP1v0s, 








Oey a gia PP1VvO0S, 




















PP1vos 








GND 

PP1vos, VOLTAGE=0V, 
MIN_NECK_WIDTH=0.075MM 
PP1vos, 8 MIN_LINE_WIDTH=0. 6MM 








PP3V3 36 








a4 
3e°39/40 41 42 43°54 57 59 











PP3v3. SNS 39 40 41 56 60 
LINE, same VOLTAGE=2.3V 
NECK 2am \KE_BASETRUE 








PP1VO0S, 








PP1VvOS, 








PP3Vv3 








pp3v3 SYNC_MASTER=WILL_J43 SYNC_DATE=12/17/2014 








pp3v3_s4sw, 








Pp3v3_s4sw 








PP1VO05S_SOSW_PCH_HSIO PP1V05_SOSW_PCH_HSIO 
Pp3v3_s4sw, MIN_LINE_WEDTH=0.6 HM 


mn . aon Apple Inc. <sCu_num>] D 


PP1VO0S SOSW PCH HSTO 8 © 

















PP3v3 

















PP3Vv3 











PP1V05_SOSW_PCH_HSIO 


PP3v3 7 NOTICE OF PROPRIETARY PROPERTY: 


PP3Vv3 THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC. 
PP3Vv3 THE POSESSOR AGREES TO THE FOLLOWING: 


PP3Vv3 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
Sbava II NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 


PP3V3 IV ALL RIGHTS RESERVED 60 OF 73 





























Memory Bit/Byte Swizzle 
LPDDR3 Command/Address 


MAKE_BASE MAKE_BASE MAKE_BASE 
TRUE MEM_A_CAA<0> ove 20 _=MEM. <0> TRUE MEM <9> <0> TRUE MEM 
Eas MEM MEM <12> MEM 
TEuE MEM. MEM. <10> MEM 
Tene MEM MEM <11> MEM 
Easttia MEM MEM. <B> MEM 
Bastia MEM. MEM. <13> MEM. 
Eastia MEM MEM <14> MEM 
Bastia MEM MEM. <15> MEM 
Easttia MEM. MEM. <0> MEM 
Easnis MEM MEM. MEM. 

MEM MEM 

MEM. MEM 

MEM MEM 

MEM MEM. 

MEM. MEM 

MEM. MEM 

<16> MEM. <16> MEM. 

<17> MEM. <17> MEM 
<18> MEM. <18> MEM. 
<19> MEM. <19> MEM 
<20> MEM. <20> MEM. 
<21> MEM. <21> MEM 
<22> MEM. <22> MEM. 
<23> MEM <23> MEM 
<24> MEM. <24> MEM 
<25> MEM. <25> MEM. 
<26> MEM. <26> MEM 
<27> MEM. <27> MEM. 
<28> MEM. <28> MEM. 
<29> MEM. <29> MEM. 
<30> MEM <30> MEM 
<31> MEM. <31> MEM. 
<32> MEM. <32> MEM 
<33> MEM. <33> MEM 
<34> MEM <34> MEM 
<35> MEM <35> MEM 
<36> MEM. <36> MEM 
<37> MEM. <37> MEM. 
<38> MEM. <38> MEM 
<39> MEM. <43> ’ =MEM <39> MEM 
<40> MEM. <36> : =MEM <40> MEM 
<41> MEM. <37> ; , _MEM_B_DQ<33> MEM 
21 _=MEM. <42> MEM. <34> 7 23 _=MEM. <42> MEM. 
21 _=MEM. <43> MEM. <39> 7 23 _=MEM <43> MEM. 
se 61 21 7 MEM _A_DQ<32> MEM <32> we » __=MEM <44> MEM. 
21 _=MEM <45> MEM <33> 1 2 EM <45> MEM 
21 _=MEM. <4 6> MEM. <35> 7 23 _=MEM. <4 6> MEM. 
21 _=MEM. <47> MEM <38> : 23 _=MEM. <47> MEM. 
21 _=MEM. <48> MEM <52> ; 23 _=MEM_B_DQ<48> MEM 
21 _=MEM. <49> MEM. <51> 7 23 _=MEM_B_DQ<49> MEM 
21 _=MEM. <50> MEM. <48> 7 =MEM_B_DQ<50> MEM. 
21 _=MEM. <51> MEM <49> 7 23 _=MEM. <51> MEM 
21 _=MEM. <52> MEM. <53> ; =MEM <52> MEM 
21 _=MEM. <53> MEM <50> ; =MEM <53> MEM. 
21 _=MEM. <54> MEM <54> : 23 _=MEM. <54> MEM 
21 _=MEM. <55> MEM. <55> 7 23 _=MEM <55> MEM 
21 _=MEM <5 6> MEM <58> 1 68 23 _=MEM <5 6> MEM 
21 _=MEM. <57> MEM <62> : =MEM <57> MEM 
21 _=MEM. <58> MEM. <60> ’ 23 _=MEM <58> MEM. 
21 _=MEM. <59> MEM. <61> ’ >3 _=MEM. <5 9> MEM 
21 _=MEM. <60> MEM. <5 9> ; 23 _=MEM. <60> MEM. 
21 _=MEM. <61> MEM. <63> j 23 _=MEM. <61> MEM. 
21 _=MEM. <62> MEM. <57> , 23 _=MEM. <62> MEM 
21 _=MEM. <63> MEM. <5 6> 7 23 _=MEM. <63> MEM 


A<5> <12> 
<> 
<10> 
<11> 
<13> 
<8> 
<14> 
<15> 


<0> 











A<9> CAA<1> f 20 _=MEM <1> <1> 











=MEM_A_A<6> CAA<2> 58 20 _=MEM <2> <2> 











=MEM_A_A<8> CAA<3> Os 20 _=MEM. <3> <3> 











=MEM_A_A<7> CAA<4> Bass 20 _=MEM <4> <4> 











=MEM_A_BA<2> CAA<5> os 20 _=MEM <5> <5> 











MEM_A_CAA<6> CAA<6> fabs 8 20 _=MEM. <6> <6> 











=MEM_A_A<11> 
=MEM_A_A<15> 
=MEM_A_A<14> 


CAA<7> 02 20 _=MEM. <7> <7> 











CAA<8> ss 20 _=MEM <8> <8> 











> ff pt [mf p> [> 


<9> 

<10> 
<11> 
<12> 
<13> 
<14> 
<15> 


<1> <9> 

<10> 
<11> 
<12> 
<13> 
<14> 


<15> 


CAA<9> 02 20 _=MEM <1> 
20 _=MEM. 
20 _=MEM. 
20 =MEM 
20 _=MEM. 
20 _=MEM. 
20 _=MEM. 
20 _=MEM. 
20 _=MEM. 
20 _=MEM. 
20 _=MEM. 
20 _=MEM. 
20 _=MEM. 
20 _=MEM. 
20 =MEM 
CAA<0> ‘ 20 _=MEM. 











<2> <2> 








=MEM A A<13> 
=MEM. CAS_L 


MEM 
MEM. 
MEM. 
MEM 
MEM. 
MEM. 
MEM. 
MEM. 
=MEM_A_A<1> MEM. 


CAB<0> 





<7> <> 








CAB<1> 





<4> <4> 








=MEM_A_WE_L CAB<2> 





<5> <5> 








=MEM RAS L CAB<3> 





<3> <6> 








=MEM. BA<0> CAB<4> 





<6> 
<2 9> 
<28> 
<27> 
<31> 
<24> 
25 
<26> 
<30> 
<18> 22 _=MEM 
<21> ; 22 _=MEM 
<16> ; 22 _=MEM. 
<23> 22 _=MEM 
<20> 7 =MEM. 
<19> 7 =MEM. 
<22> ; 22 _=MEM 
<17> 7 =MEM. 
<41> ; 23 _=MEM. 
<44> 7 =MEM. 
<46> 1 68 23 _=MEM 
<47> 7 =MEM. 


<3> 
<28> 
<29> 
<30> 
<27> 
<24> 
<25> 
<31> 
<26> 
<20> 
<16> 
<23> 
<22> 
<21> 
<17> 
<18> 
<19> 
<44> 
<41> 
<42> 
<43> 
<45> 
<40> 
<46> 
<47> 
<32> 
<33> 
<34> 
ie Phd 
<36> 
<a 
<38> 
<35> 
<57> 
<56> 
<60> 
<59> 
<63> 
<62> 
<58> 
<61> 
<49> 
<51> 
<48> 
<53> 
<52> 
<55> 
<50> 
<54> 








=MEM_A_A<2> CAB<5> 











MEM_A_CAB<6> CAB<6> 











=MEM_A_A<10> CAB<7> 











CAB<8> 











> [> pp fm [> p> [> [> > 


=MEM_A_A<0> MEM 
MEM. 
TP _LPDDR3_ RSVD1 
TP_LPDDR3_RSVD2 


CAB<9> 











MEM_A_ODT<0> 
TP _LPDDR3_ RSVD1 
TP_LPDDR3_RSVD2 


> 


ODT<0> 





























=MEM_B_A<5> MEM. 
MEM. 
MEM 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM 


MEM. 











=MEM_B_A<9> CAA<1> : 20 _=MEM. 











=MEM_B_A<6> CAA<2> ay 20 _=MEM. 











=MEM_B_A<8> CAA<3> , 20 _=MEM. 











=MEM_B_A<7> CAA<4> : 20 _=MEM. 











=MEM_B_BA<2> CAA<5> 5 20 _=MEM. 











MEM_B_CAA<6> CAA<6> erie 20 _=MEM 











=MEM_B_A<11> 
=MEM_B_A<15> 
=MEM_B_A<14> 


CAA<7> sans 20 _=MEM. 











CAA<8> : 21 _=MEM. 











two fo fo fw fo fo fo Iw Io fo 


CAA<9> ; 21 _=MEM. 
21 _=MEM 
21 _=MEM. 
21 _=MEM. 
21 _=MEM. 
21 _=MEM. 
a1 _=MEM. 
21 _=MEM. 
21 _=MEM. 

















=MEM_B_A<13> 
=MEM CAS L 


MEM. 
MEM 
MEM. 
MEM. 
MEM. 
MEM. 
MEM_B_CAB<6> MEM. 


CAB<0> 











CAB<1> 





<40> 7 =MEM. 
<45> 7 =MEM. 
<42> 7 =MEM. 








=MEM_B_WE_L CAB<2> 











=MEM. RAS_L CAB<3> 











=MEM. BA<0> CAB<4> 











=MEM_B_A<2> CAB<5> 





to foo foo fo fo foo foo fo foo fo fo fw fw fo fw fw fo fo o [oI fo Iw Iw ow | [oO fo © | | [o | [wo | | [oo 
(om om (od ede od (oa (ea om (eae (ode (ode od (eo ode ed (od odd eR (ode (od (oe (od (OM (oe ode od (oI (oi eR (od (oi (od (ode (od (ol ol ed eM ele) 








CAB<6> 











=MEM_B_A<10> MEM. 
MEM_B_CAB<8> 23 24 68 

MEM B_CAB<9> 23 24 6@ 
MEM_B_ODT<0> 1 22 23 24 61 68 
TP_LPDDR3_RSVD3 1 61 

TP _LPDDR3_RSVD4 1 61 


CAB<7> ce 











=MEM_B_A<1> 





> [ft ft [te fi > ft pm fm > [fm [> [> [> [> p> ffm [> [> [> [> [> P> [> [> [> [> > [> [> [> [> [> [> [> > [> [> p> [> 
(om ede (edn ode oe (eam (om [oe (oa (Oa (oe ode ed (ed ode ed (od [om [oN (od od (om ode od (oi oo eo (oi (oR (ol [ode oi (oi oi eM (ol oll ei (oi [oll [ol [eM ell (e] 








bo Joo fo fw fo fo fo iw jo fo 


=MEM_B_A<0> 











MEM_B_ODT<0> 
TP_LPDDR3_RSVD3 
TP _LPDDR3_ RSVD4 























































































































> fp [te [ie pf [i tm p> > [i [> [> [> [> p> f> [> [> [> [> [> [> [> [> [> p> [> P> [> [> [> [> [> [> i> f> > [> [> [> [> [> P> [> [> [> [> > [> [> [> [> [> [> > > [> [> p> [> 
(oe (ede (edd ed (ode (oa (OR Oe (ode (OO (Oe ode (od (eo oR (od (od [eR ode (od (oN (ole oO (od (oi oR (oi (oi (ol OM (oie (od (oR od (ol (oe oR (oi (oi oR OM (odN (old (ol oR (ol (ol oo (oi (oi oR OM (od (oe (oi ol (oN (oe ed (oi (oi el ol ed 
eo foo oo foo foo foo foo foo fo oo foo fw foo foo fw foo foo fo fo fw fo fo fw fo fo fw fo fo [wo fo Iw fo fo fw fo fo fw [of fo fo Iw fo [o fw fo fo wo | [o fe | | [© | oo [o | | [o 
(oa (ede (edd ed (eae (eam Ode ee (Ode (Oe (oe od (ed (eo ed (od (od [OR oe (Od (oN (om oO (ol (oi eR (oi (oi oR ol (ol (oN (oi od (ol (om oi (ois (oi oR OR (oie (oN (oN eM (oI (oe oo (oi (oi ol OM (ol (oN (od od (od (ol ol (oi (oi ol el el 


> fp [te [if [> [> [> D> > [> [> [> [> [> p> 
bff phpbppwpeeweeeeh 


to fo fo fw fo fo fo fo [wo fo [ow Io fo 
ib fo fo fo fo fv fo fs fv fe fe fv fe 








=MEM. P<0> MEM_A_DQS_P<1> 7 22 _=MEM. P<0> P<1> 
MEM A DOS N<1> 1 22 _=MEM 
MEM_A 
MEM. 
MEM 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM_A_DQS_P<4> 23 _=MEM. 
MEM_A_DQS_N<4> 23 _=MEM. 


MEM A DOS P<6> ne >3 _=MEM 


MEM 
MEM 
MEM_B_D. 


MEM_B_DQS_N<0> 
MEM B DOS P<3> 








=MEM N<0> N<0> 








tw jo fo 


S 
S_N<1> 
S. 


=MEM. P<1> P<0> 7 22 _=MEM. P<1> P<0> 








=MEM. N<1> N<0> 7 22 _=MEM. N<1> 








=MEM P<2> P<3> 1 22 _=MEM P<2> 








(ea al Cl al ol Utd 


=MEM. 


=MEM_A_DQS_P<3> 
=MEM N<3> 


N<2> N<3> 7 =MEM. N<2> MEM_B_DQS_N<3> 
MEM_B_DQS_P<2> 
MEM_B_DQS_N<2> 
MEM_B_DQS_P<5> 
MEM_B_DQS_N<5> 
MEM_B_DQS_P<4> 


MEM_B_DQS_N<4> 
MEM 
MEM 
MEM. 
MEM 








ka 


P<2> 7 22 _=MEM. P<3> 








N<2> 7 =MEM. N<3> 








=MEM. P<4> P<5> 7 23 _=MEM. p<4> 








> ff i i > [> 
lb Jo fo fo fy fy fv |v 


=MEM. N<4> N<5> 7 23 _=MEM N<4> 








=MEM. P<5> P<5> 








bff pepepy 
lm la lo lm |m |m [o fo [@ fo fa [I 


> [> [> > > 


=MEM. N<5> N<5> 








MEM A DOS P<6> P<6> P<7> 








to fo fo fw fw fo [wo [wo [wo fo [o Iw fo [w 
bobbie 


MEM_A_DQS_N<6> MEM_A_DQS_N<6> 12 23 _=MEM N<6> N<7> 








=MEM_A_DQS_P<7> 
=MEM A DOS N<7> 


MEM_A_DQS_P<7> 7 , .MEM_B_DQS_P<6> P<6> 








B 
B 
B 
B 


MEM A DOS N<7> 1 ; _MEM B_ DOS N<6> N<6> 
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Functional Test Points 
NO_TEST Nets 
J3501: AirPort / BT Connector J6000: Fan Connector Misc Voltages & Control Signals 
FUNC_TEST FUNC_TEST FUNC_TEST No_TEST 
(Need 6 TPs) MAKE_BASE 
UE PP3V3_WLAN UE PP5V_SO 0 UE PPBUS_G3H psi 
ae ae eel Se NC_PCIE CLK100M rane Tau PCIE _CLK100M 
TRUE WIFI EVENT _L TRUE FAN_RT_TACH TRUE PPVIN_S4SW_TBTBST_ FET 
NC_PCIE_CLK100M TRUE TRUE PCIE CLK100M 

TRUE PCIE _AP_R2D_N TRUE FAN_RT_PWM TRUE PPBUS_S5_HS_COMPUTING _ISNS 

PCIE AP R2D P PPDCIN G3H NC PCIE CLK100M RUF TRUE PCIE CLK100M 
= ; NPE SES Pa = BO 2 NC_PCIE_CLK100M reun reve PCIE _CLK100M 
TRUE PCIE CLK100M AP _N TRUE PP3V42_G3H 30 33 34 


57 59 60 NC_PCIE_ FW_D2RP PCIE FW _D2RP 
TRUE PCIE CLK100M_AP_P 2 34800: IPD Flex Connector TRUE PPVRTC_G3H ; SA reeciare ; 
NC_ PCIE FW D2RN TRUE TRUE PCIE FW D2RN 
Bactirst PCIE AP_D2R_P 2 FUNC_TEST TRUE PP3V3_S5 @.11,13.15 16 17 18 28 29 40 52 


55°56 57 58°60 72 6 NC_PCIE FW _R2D. TRUE TRUE PCIE FW_R2D 
TRUE PCIE _AP_D2R_N TRUE SMC_LID 35 36 46 TRUE. PP3V3_SUS 8 11 14 18 44 55 56 57 60 
NC_PCIE FW _R2D Tene Tue PCIE FW_R2D 
aes PCIE WAKE L atin TPAD _SPI_MISO_R TRUE PP3V3_S3 15 18 19 34 38 39 56 60 63 
eo deneus NC_USB_IRP Tene Tau USB_IRP 
TRUE AP_RESET_ CONN_L TRUE. USB_ TPAD _P TRUE. PP3V3_S0 8 11 12.1315 17 18 26 30 34 36 
37"3e'39"40 41 42 742°54°57°59 7 NC_USB_IRN rene raue USB_IRN 
TRUE AP_CLKREQ QL TRUE USB_TPAD_N TRUE PP3V3_SOSW_SSD 30 39 60 
NC_USB_CAMERAP. Ter Tue USB_CAMERAP 
Tai USB_BT_CONN_P TRUE TPAD SPT CLK _R TRUE PP1V5_S0O 8 55 56 57 60 
Gascso NC_USB_CAMERAN Tene Tue USB_CAMERAN 
TRUE USB_BT_CONN_N TRUE. TPAD WAKE _L TRUE PPiv S 6 8 11 15 16 17 36 40 49 53 56 
57°60" 62 P NC_USB_SDP rene reve USB_SDP 
TRUE PP3V3_S4 26 27 29 34 36 37 TRUE TPAD SPI MOST R rauE PP15V_TBT 27 28 60 
o NC_USB SDN TRUE Tue USB SDN 
TRUE PP3V3_S4_ IPD TauE PP3V3_TBTLC 17 18 25 26 60 
DP_INT ML _C_p<3. .1> Tepe Tue INT ML _CP<3.. 
TRUE TPAD SPI CS RL TRUE PP1VO5 TBT 26 
TRUE TRUE INT _ML_CN<3. 
TRUE TPAD _SPI_IF EN CONN TRUE PPVCC_SO_CPU 8 10 40 50 60 
rene Tue HDA SDIN1 
TPAD _SPI_INT S4_ WAKE L_ CONN 
TRUE TRUE PCI_PME_L 
PP5V_S4_ IPD 


aii PP1V05_TBICIO 26 60 
NC_PCI_PME_L 
aii PPBUS_S5_ HS OTHER ISNS 39 52 60 
rene rane CLINK CLK 
TPAD _USB_IF_EN_CONN 
RUF TRUE CLINK DATA 
SMBUS_SMC_3_SDA 


NC_CLINK_CLK 
zeue PPDCIN_G3H_ISOL 40 47 48 60 
TRUE CLINK_ RESET. 
SMBUS_SMC_3_SCL 


NC_CLINK_ DATA 
ae TRAD GT a Gena cy) aoe gee ahah NC_CLINK RESET _L 
TRUE SSD_RESET_ CONN_L 63 7245 SMC_LSOC_RST_L 6 NC_SMC_SYS_LED SMC_SYS_LED 
PP3V42_G3H " 52. de Sa -aaderde NC_IR_RX OUT _RC IR_RX_OUT_RC 
aes USB_SMCP 


TRUE SSD_CLKREQ CONN _L 

Tate SMC_OOB1_R2D_CONN_L SMC_ONOFF_L x4 : NC_USB_SMCP 

eee SMC_OOB1_D2R_CONN_L 4 ANCES CER, ASSES GND ES! : NC_USB_SMCN USB_SMCN 

TRUE SSD PCIE SEL L ‘ 6 NC SMC GFX OVERTEMP SMC_GFX OVERTEMP 
SMC_GFX THROTTLE _L 

SMC_FAN 1 CTL 


TRUE SSD_SR_EN_L f ORO Pernt CORP EI ROT NC_SMC_GFX_THROTTLE_L 
SMC_FAN_1_TACH 
SMC_FAN_5_ CTL 


aus SMC_PWRFAIL WARN ; ea diseatat tee) , NC_SMC_FAN 1 CTL 

RUE SSD_PWR_EN am PEDCIN G38 (nasa, STFS) ics i NC_SMC_FAN_1_TACH 

TRUE PCIE SSD_D2R_N<3.. Sa PPSV S4RS3 Heese Seve NC_SMC_FAN_5 CTL 

TBE PCIE SSD _D2R P<3.. . eee ee eS enya P NC_ENET_ASF_GPIO ENET_ASF_GPIO 

aus PCIE _CLK100M_SsD f 62 _NC_SMC_MPM5 LED PWR SMC_MPM5_LED_ PWR 
SMC_MPM5_LED_CHG 
SMC_T25_EN_L 
SMC_DP_HPD_L 

SMBUS_SMC_4_ASF 

SMBUS SMC 4 ASF 


TRUE PCIE _CLK100M_SSD. hones Specker: Connesro NC_SMC_MPM5_LED_CHG 
BDV_BKL_PWM 
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CPU/PCH 
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(Need to add 8 GND TPs) 

















DP_INT ML_C_N<3..1> 
NC HDA SDIN1 





J3700: SSD Connector 











FUNC_TEST 
Rue PP3V3_SOSW_SSD FLT 
Ene PCIE SSD_R2D_N<3..0> 
Rue PCIE SSD_R2D_P<3..0> 
TBUE PP3V3_S0 337,494 84,57,82 


3436 37 38 39 








(Need 5 
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(Need to add 6 GND TPs) FUNC_TEST NC_SMC_T25_EN_L 
TRUE SPKRAMP_ROUT_P 
NC_SMC_DP_HPD_L 


TRUE SPKRAMP ROUT N 
NC_SMBUS_SMC_4_ASF_SCL 
(Need to add 3 GND TPs) NC SMBUS SMC 4 ASF SDA 
NC_BDV_BKL_PWM 











UY 


J4002: Camera Connector 








FUNC_TEST 
rene MIPT_CLK CONN _N 
rene MIPI CLK CONN P 
TRUE CAM_SENSOR WAKE L CONN TBT_B_R2D_C_P<1..0> 
aus MIPT_ DATA CONN ‘i eae (iead. ates} 69 __TBT_B_R2D_C_N<1..0> 
rene PPVBAT _G3H_CONN 
seus MIPT_ DATA CONN ; TBT_B_D2R_P<1..0> TBT_B_D2RP<1..0> 
aeuE SMBUS_SMC_5_G3_SCL 
ea SMBUS_SMC_1_S0 s2'agtag Aimds ies TBT_B_D2R_N<1..0> TBT_B_D2RN<1..0> 
apne SMBUS _SMC_5_G3_SDA 
TRUE SMBUS _SMC_1_ SO 32 35 38 41 42 67 NC_TBT_B_LSTX TBT_B_LSTX 
ne SYS_DETECT L 
a 12C_CAM_SCK a2 NC_DP_TBTPB ML CP<3..1:2> DP_TBIPB ML CP<3..1 
Fatt 12C_CAM_ SDA a INERT ER SOAS She Sagan NC_DP_TBTPB_ML_CN<3..1:2> DP_TBTPB ML _CN<3..1 
(Need TBD TPs) 37050 and 1 for shield) 
Tene PP5V S3RSO ALSCAM F 32 NC DP TBTPB AUXCH CP Dp TBTPB AUXCH CP. 
SER an ite NC_DP_TBTPB_AUXCH_ CN DP_TBTPB_AUXCH_CN 
TP _DP_TBTSRC_ ML _CP<3> DP_TBTSRC_ML_CP<3> 


(Need 2 TPs TP DP TBTSRC ML CN<3> 
TRUE PPHV_SOSW_LCDBKLT 54 58 
TP_DP_TBTSRC_ML_CP<2> 


paste LED_RETURN_6 5458 
eaie LED_RETURN. 5458 
= LED_RETURN. 5458 
wai LED_RETURN. 5458 
ia LED_RETURN. 5458 
aie LED RETURN 1 5458 
ae DP_INT HPD _CONN se 
— I2C_TCON SDA_R Se 
aEue 12c TCON SCL R _ 
aus PP3V3_SOSW_LCD_UF papa need 58 
i DP_INT AUX _CH_C_N Se 
aS DP_INT AUX _CH_C_P Se 
SMc_TDO aEue DP_INT ML_p<0> és 
TP_SMC_TRST_L a DP_INT ML_N<0> ra 
TP_SMC_MD1 (eed to ada 5 GND TPs) 

SMC_TX_L 
SPI_ALT 101 MISO 
LPC_FRAME_L 
SPTROM_USE_MLB 
PM CLKRUN L 
SPI_ALT CLK 
SPI_ALT CS_L 
ae Unused nets with offpage 


LPC_PWRDWN_L J1800: XDP Connector (only a subset are needed 














J6950: Battery Connector TBT 


TBT 


R2D_CP<1.. 
R2D_CN<1.. 


























B 
B 
B 
B 




















U000 




















Cc> 
C> 
c> 
c> 
Cc> 
c> 
C> 
Cc> 
Cc> 
C> 





J8300: Internal DP Connector 





FUNC_TEST 
DP _TBTSRC ML CN<3> 








DP_TBTSRC_ML_CP<2> 








TP_DP_TBTSRC_ML_CN<2> DP_TBTSRC_ML_CN<2> 








NC_DP_TBTSRC_ML_CP<1> DP_TBTSRC_ML_CP<1> 








NC_DP_TBTSRC_ML_CN<1> DP_TBTSRC_ML_CN<1> 





J6100: LPC+SPI Connector 





TP_DP_TBTSRC_ML_CP<0> 
TP_DP_TBTSRC_ML_CN<0> 
NC_DP_TBTSRC_AUXCH_CP 
NC DP TBTSRC AUXCH CN 


DP_TBTSRC_ML_CP<0> 





FUNC_TEST 





DP_TBTSRC_ML_CN<0> 
DP_TBTSRC_AUXCH_CP 
DP _TBTSRC AUXCH CN 











SPI_ALT_103_HOLD. 
SPI_ALT_I02_WP_L 
LPC _AD<3..0> 
SPI_ALT_I00_MOST 
XDP_LPCPLUS_GPIO 
LPCPLUS_RESET_L 
























































OIULOLULULGLULULeLUtLeLUeLe 











J7715: KB BKLT Connector 





FUNC_TEST 
TRUE KBDLED_ANODE 
TRUE KBDLED_FB 














U0 





(Need to add 2 GND TPs) 











(Nets with offpages not used on this project) 
PCH BT _UART D2R 


PCH_ BT _UART_R2D 
PCH_BT_UART_RTS 
PCH BT _UART_ CTS 
AUD SPI CS L 
AUD_SPI_CLK 
AUD_SPI_MISO 

AUD SPI MOST 
HDMITBTMUX_LATCH 
HDD_PWR_EN 
WOL_EN 


SMC_TDI FUNC_TEST for FCT HVM test fixture) 
SMC_TCK TRUE. XDP_CPU_TCK 6 16 65 
SMC_RESET_L TRUE. XDP_PCH TCK 12 16 67 
SMC_ROMBOOT TRUE XDP_CPU_TDI 6 16 65 
SMC_RX_L TRUE. XDP_CPU_TDO 6 16 65 
SMC_TMS TRUE XDP_CPUPCH TRST_L 612 16 65 
(Need to add 6 GND TPs) ie MDE. CBU IMS 

one XDP_PCH_ TMS 

TRUE XDP_PCH TDI 

oon XDP_PCH_TDO 

TRUE XDP_CPU_PREQ L 

TRUE XDP_CPU_PRDY_L 

TRUE XDP_CPU_VCCST_PWRGD 

en PM_RSMRST_L 

TRUE XDP_SYS_PWROK 

re PM_SYSRST_L 

tue CPU_CFG<3> 6 16 65 

TRUE PP1v05 SO 6 @ 11 15 16 17 36 40 49 53 56 


57 60 62 












































OIUIGLOLULULRLOLULNLOLUTULeLOLULeLeLet Later 















































BT_PWRRST_L =WILL_J43 SYNC_DATE=12/17/2014 
HDMITBTMUX_ FLAG E 

FW_PWR_EN Func Test / No Test 

FW_PME_L SNR 


ENET MEDIA SENSE <SCH_NUM> 'D 
LCD_PSR_EN Apple Alaa obyy oe 


LCD_IRQ L © <E4LABEL> 
ODD PWR EN L 1 NOTICE OF PROPRIETARY PROPERTY: Bran 


ENET_LOW PWR THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 


AUD_IP_PERIPHERAL DET THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
AUD I2C_INT L I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 104 OF 120 
II NOT TO REPRODUCE OR COPY IT 


a NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SHEE 
IV ALL RIGHTS RESERVED 62 OF 73 


















































(Need to add 2 GND TPs) 














OIULOLULULOLUOLOLUTSLOLULeLeLLeLeseLeLueLe 











Functional Test Points NO_TEST Nets 
Power Aliases = 


No_TEST 
MAKE_BASE 


39500: LIO Connector USB3RPCIE TRUE USB3RPCIE Za ]e6 
FUNC_TEST USB3RPCIE TRUE USB3RPCIE 4 ae 
TRUE AUD _PWR_EN USB3RPCIE TRUE USB3RPCIE CPU/PCH 
63 62 60 56 39 38 34 19 18 15 _PP3V3_ S3 — __PP3v3_s3 15 18 19 34 38 39 56 60 62 63 
TRUE PP5V_SO_ALT AUD _LDO EN = USB3RPCIE TRUE USB3RPCIE 63 [oe 
Eaters SPKRAMP SHDN L. 59 


TRUE PP1Vv5_SOSW_AUDIO 6 59 5 SMC_ADC16 SMC_ADC16 



































62.72 
TRUE. PP3V3_S0 11/12/13 15 17/18 26 30 34 36 
37/38/39 40 41 42 43°54 57 59 


Eaters SPKRAMP_INR_N ahcas 

Eats SPKRAMP_INR_P 4bcas 

Eases USB3_EXTB_D2R er 

Easttia USB3_EXTB_D2R ee 

TEuE USB_EXTB_N es 

Estria USB_EXTB_P 

Eastnia USB3_EXTB_R2D 

Estria USB3_EXTB_R2D 

Eats PP3V42_ G3H , rere ree 
3 62 63 

Bastia SMBUS_SMC_2_S3_SCL 

Easttia SMBUS_SMC_2_S3_SDA 

Easttia SYS_ONEWIRE 

Easttia SMC_BC_ACOK 

Bastia XDP_USB_EXTB_OC_L 

Easttia USB_PWR_EN 

Bastar FINSTACKSNS_ALERT L 





















































HDA_SYNC 
HDA_RST_L 
HDA _SDOUT 
HDA_SDINO 


HDA_BIT_ CLK 
(Need to add 5 GND TPs) 

















VOIV VUVUQOORUUUUOYOUY 


J6955: HALL EFFECT Connector 
FUNC_TEST 
TRUE SMC_LID_R 
zRue PP3V42_G3H 0 34.35 36 38 44 46 47 


60 62 63 





OY 





Bead Probes 





BEAD-PROBE BPA511 
BEAD-PROBE BPA510 
BEAD-PROBE BPA520 
BEAD-PROBE BPA521 
BEAD-PROBE BPA513 
BEAD-PROBE BPA512 
BEAD-PROBE BPA523 
BEAD-PROBE BPA522 























Unused nets with offpage 


(Nets with offpages not used on this project) 





SD_RESET L 
C> 
[x22 SDCONN STATE CHANGE L 


(52 2wR EN 
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J41/J3J43 Board-Specific Spacing & Physical Constraints 





BOARD UNITS | ALLEGRO 
BOARD LAYERS BOARD AREAS (MIL or MM) | VERSTON 





TOP, ISL2, ISL3, ISL4, ISLS, ISL6, ISL7, ISL8, ISL9, ISL10, ISL11, BOTTOM NO_TYPE, BGA, MEM_TERM MM 16.2 




















ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





DEFAULT TOP, BOTTOM 50_OHM_SE 50_OHM_SE 





DEFAULT ISL2, ISL11 45_OHM_SE 45_OHM_SE 





DEFAULT ISL3,ISL10 45_OHM_SE 45_OHM_SE 





DEFAULT IsL4,ISL9 45_OHM_SE 45_OHM_SE 





DEFAULT N 100 mM 100 uM 10 MM 





DEFAULT DEFAULT DEFAULT DEFAULT DEFAULT DEFAULT 





Single-ended Physical Constraints Spacing Constraints 





ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYERS 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 





27P4_OHM_SE TOP, BOTTOM 310 0.310 1:1_SPACING 0.100 uM 





27P4_OHM_SE ISL2, 1SL11 +182 0.182 





27P4_OHM_SE ISL3,ISL10 +182 0.182 SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 





27P4_OHM_SE ISL4,ISL9 +182 0.182 1x_DIELECTRIC TOP, BOTTOM 





27P4_OHM_SE N 100 uM 100 uM STANDARD STANDARD STANDARD 1x_DIELECTRIC ISL3,ISL10 





1x_DIELECTRIC ISL4,ISL9 





ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 1x_DIELECTRIC 





35_OHM_SE TOP, BOTTOM .195 MM 





__OHM_SE -125 MM 0. SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





35_OHM_SE ISL3, ISL10 +125 MM 0. DEFAULT o.1 MM * * BGA BGA_P075MM 

















ISL4,ISL9 -125 MM STANDARD =DEFAULT 
NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET 








35_OHM_SE N 100 mM STANDARD STANDARD STANDARD BGA_P0O75MM 0.075 MM 





* BGA PO70MM_BGA 























ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET BELOW ROSTE | MINIMUM WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





40_OHM_SE TOP, BOTTOM -170 0.170 PO70MM_BGA 0.070 MM 5S MM 0.075 MM 
































40_OHM_SE 096 0.096 





40_OHM_SE ISL3,ISL10 +096 0.096 





40_OHM_SE IsL4,ISL9 099 





40_OHM_SE N 100 mM STANDARD STANDARD STANDARD 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





45_OHM_SE TOP, BOTTOM +135 MM 





ISL2, ISL11 .075 MM 





45_OHM_SE ISL3,ISL10 .075 MM 





45_OHM_SE IsL4,ISL9 .080 MM 





45_OHM_SE N 100 uM 100 MM STANDARD STANDARD STANDARD 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





50_OHM_SE TOP, BOTTOM 0.110 MM 0.110 mm 





50_OHM_SE N 100 uM 100 MM STANDARD STANDARD STANDARD 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





55_OHM_SE TOP, BOTTOM 0.090 mM 0.090 mM 





5S_OHM_SE N 100 wm 100 wm STANDARD STANDARD STANDARD 





Differential Pair Physical Constraints 





PHYSICAL_RULE_SET LAYER AuLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AughOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





70_OHM_DIFF TOP, BOTTOM 165 o. : f 73_OHM_DIFF TOP, BOTTOM ¥ : i 0.150 mM 





70_OHM_DIFF : 0.105 mM : * 73_OHM_DIFF : -106 é .150 MM 





70_OHM_DIFF ISL3,ISL10 2 0.105 mM . 2 73_OHM_DIFF ISL3,ISL10 





70_OHM_DIFF IsL4,ISL9 eel o.110mm 3 ¢ 73_OHM_DIFF IsL4,ISL9 : : 50 MM 





70_OHM_DIFF N 100 mM 100 MM STANDARD STANDARD STANDARD 73_OHM_DIFF N 100 wm 100 MM STANDARD STANDARD STANDARD 











ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYERS 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ALLOW ROUTE 
LAYER 


PHYSICAL_RULE_SET ON LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








80_OHM_DIFF TOP, BOTTOM 
TOP, BOTTOM +120 MM -120 MM .150 MM +150 MM 








80_OHM_DIFF ISL2, ISL11 





.078 MM .078 MM .160 MM 0.160 mM 





80_OHM_DIFF ISL3,ISL10 
ISL3,ISL10 .078 MM .078 MM .160 MM 0.160 mm 








80_OHM_DIFF IsL4,ISL9 , 088 
IsL4,ISL9 -082 MM +082 MM -140 MM 0.140 mM 10/24/2014 








80_OHM_DIFF N 100 uM STANDARD STANDARD STANDARD 
































100 MM 100 MM STANDARD STANDARD STANDARD PCB Rule Definitions 








ON LAYER? 


ADB eB NII 382 
PHYSICAL_RULE_SET LAYER BETON ROUTE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP <SCH_NUM> 





Apple Inc. — 
<E4LABEL> 

90_OHM_DIFF ISL2, 1SL11 -070 MM é 0.180 mM -180 MM NOTICE OF PROPRIETARY PROPERTY: BRANC. 

THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 


90_OHM_DIFF ISL3,ISL10 .070 MM : 0.180 mM .180 MM PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 


90_onM_DIEF 1814, 129 1076 ma , 0.180 me .180 ma E10 MAINTAIN -THTS ‘DOCUMENT TN CONFIDENCE 110 OF 120 





90_OHM_DIFF TOP, BOTTOM : : 0.200 mm 0.200 mm (a) 




















II NOT TO REPRODUCE OR COPY IT 
90_OHM_DIFF N 100 mM 100 MM STANDARD STANDARD STANDARD NOT. TO REVERL- OR UBL TSH PT iN HOLE On PARE 
IV ALL RIGHTS RESERVED 






































CPU Signal Constraints 





PHYSICAL_RULE_SET LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


CPU Net Properties 








cpu_4ss 


45_OHM_SE 


45_OHM_SE 


45_OHM_SE 


45_OHM_SE 


STANDARD 


STANDARD 





CPU_27P48 





27P4_OHM_SE 


274_OHM_SE 





27P4_OHM_SE 


0.100 mm 





0.100 mM 














SPACING_RULE_SET LAYER 


LINE-TO-LINE SPACING WEIGHT 





CPU_AGTL TOP, BOTTOM 


2x_DIELECTRIC 





CPU_AGTL 





STANDARD 














Note: 


back to 


CPU_8MIL and CPU_ITP can be converted 


TABLE_SPACING_RULE 


once rdar://10308147 is resolved 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TY! 


PE | SPACING_RULE_SET 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





CPU_8MIL 


CPU_8MIL_2ANY 


CPU_8MIL_2ANY 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TY: 


PE | SPACING_RULE_SET 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





cpu_ITP 


cCPU_ITP_2ANY 


cPU_ITP_2ANY 


4x_DIELECTRIC 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TY: 


PE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





cPU_COMP 


cPU_COMP 


CPU_COMP_2SELF 


CPU_COMP_2SELF 


TOP, BOTTOM 


6x_DIELECTRIC 





CPU_COMP 











CPU_COMP_20THER 





CPU_COMP_20THER 





TOP, BOTTOM 


10x_DIELECTRIC 








SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





CPU_COMP_2SELF 


4x_DIELECTRIC 





CPU_COMP_2OTHER 


6x_DIELECTRIC 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TY! 


PE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





CPU_VCCSENSE 


cPU_VCCSENSE 


TOP, BOTTOM 


6x_DIELECTRIC 





CPU_VCCSENSE 

















TOP, BOTTOM 


10x_DIELECTRIC 





PCI-Express Interface Constraints 





SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





4x_DIELECTRIC 














6x_DIELECTRIC 














PHYSICAL_RULE_SET LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





PCIE_80D 


80_OHM_DIFF 


80_OHM_DIFF 


80_OHM_DIFF 


80_OHM_DIFF 


80_OHM_DIFF 





CLK_PCIE_80D 











80_OHM_DIFF 





80_OHM_DIFF 





80_OHM_DIFF 


80_OHM_DIFF 





80_OHM_DIFF 











PCIE Clock Spacing 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TY: 


PE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





CLK_PCIE 


CLK_PCIE 


CLK_PCIE_2SELF 


CLK_PCIE_2SELF 


TOP, BOTTOM 


6x_DIELECTRIC 





CLK_PCIE 











CLK_PCIE_20THER 





CLK_PCIE_20THER 





TOP, BOTTOM 


10x_DIELECTRIC 





CPU PCIE Spacing 





SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





CLK_PCIE_2SELF 


4x_DIELECTRIC 





CLK_PCIE_20THER 


6x_DIELECTRIC 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TY: 


PE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





PCIE_CPU_TX 


PCIE_CPU_TX 


PCIE_TX2TX 


PCIE_TX2TX 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_RX 


PCIE_CPU_RX 


PCIE_RX2RX 


PCIE_RX2RX 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_TX 


*_cPU_TX 


PCIE_TX2OTHERTX 


PCIE_TX2OTHERTX 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_RX 


PCIE_RX2OTHERRX 


PCIE_RX2OTHERRX 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_TX 


PCIE_TX2RX 


PCIE_TX2RX 


TOP, BOTTOM 


7%_DIELECTRIC 





PCIE_CPU_RX 


PCIE_RX2TX 


PCIE_RX2TX 


TOP, BOTTOM 


7_DIELECTRIC 





PCIE_CPU_TX 


PCIE_2OTHERHS 


PCIE_2OTHERHS 


TOP, BOTTOM 


6x_DIELECTRIC 





PCIE_CPU_RX 


PCIE_2OTHERHS 


PCIE_20THER 


TOP, BOTTOM 


5x_DIELECTRIC 





PCIE_CPU_TX 


PCIE_2OTHERHS 








PCIE_CPU_RX 


PCIE_2OTHERHS 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 








PCIE_CPU_TX 


PCIE_2OTHER 


PCIE_TX2TX 


2. 5x_DIELECTRIC 








PCIE_CPU_RX 


PCIE_2OTHER 


PCIE_RX2RX 


2. 5x_DIELECTRIC 








PCH PCIE Spacing 


PCIE_TX2OTHERTX 


4x_DIELECTRIC 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TY: 


PE | SPACING_RULE_SET 


PCIE_RX2OTHERRX 


4x_DIELECTRIC 








PCIE_PCH_TX 


PCIE_PCH_TX 


PCIE_TX2TX 


6x_DIELECTRIC 





PCIE_RX2TX 





PCIE_PCH_RX 


PCIE_PCH_RX 


PCIE_RX2RX 


6x_DIELECTRIC 





PCIE_2OTHERHS 





PCIE_PCH_TX 


*_PCH_TX 


PCIE_TX2OTHERTX 


4x_DIELECTRIC 





PCIE_2OTHER 





PCIE_PCH_RX 


*_PCH_RX 


PCIE_RX2OTHERRX 











3x_DIELECTRIC 














PCIE_PCH_TX 


PCIE_TX2RX 





PCIE_PCH_RX 


PCIE_RX2TX 





PCIE_PCH_TX 


PCIE_2OTHERHS 





PCIE_PCH_RX 


PCIE_2O0THERHS 





PCIE_PCH_TX 


PCIE_2OTHERHS 





PCIE_PCH_RX 


PCIE_2OTHERHS 





PCIE_PCH_TX 


PCIE_2OTHER 





PCIE_PCH_RX 











PCIE_2OTHER 











SOURCE: 471984_Chief_River_MS_PDG_: 


20 


and the spacing rul 


adjusted per SI team feedback. 


Note: 


DisplayPort tables are on Page 113 


ELECTRICAL_CONSTRAINT_SET 


PHYSICAL 


NET_TYPE 


SPACING 





PUL PECT 


CPU 


PECL 





pM_svwi 


PM 


SYNC 





PM MEM pwRGD 


PM MEM PWRGD 





DBRESET. 


L 





CPU _PRDY L 





CPU_PRE' 


L 





EDP. 


COMP 





CPU 


PEG _COMP 





CPU 


SM_RCOMP<0> 





CPU 


SM_RCOMP<1> 





CPU 


SM_RCOMP<2> 





CPU 


CFG<11..0> 





CPU 


CATERR 


L 





CPU 


VCCIO_S: 


EL 





PU PRocHOT 1 


CPU 


PROCHOT 


L 





Pt PwRGD 


CPU. 


PWRGD 





PM _THRMTRIP 1, 


PM_THRMTRIP_L 





pMT_chKi oom 


DMI_CLK100M_CPU_P 





pMT_ciK1 oom 


DMI_CLK100M_CPU_N 





DELL REF CLK120M 


DPLL_REF_CLKP 





DELL REF CLK120M 


DPLL_REF_CLKN 





arpcpu_cixiooM 


ITP. 


CPU_CLK100M 





arpceu_ cei oom 


ITP. 


CPU_CLK100M 





arpceu_cixioom 


ITP. 


XDP_CLK100M 





arecpy_cixioom 


ITP. 


XDP_CLK100M 





PU CLK 00M 


XDP 


CPU _CLK100M P 





PU CLK DOM 


XDP. 


CPU_CLK100M_N 





pt 


XDP. 


CPU_TDI 





XDP. 


CPU_TDO 





XDP. 


CPU_TMS 





XDP. 


CPU_TCK 





XDP. 


CPUPCH TRST_L 





XDP. 


BPM_L<1..0> 





XDP 


BPM L<7..2> 





XDP. 


OBSDATA_B<3. .0> 





CPU 


CPGSis ss l2> 





XDP 


CPURST 


L 





SENSE 


SENSE 


VCCSENSE_P 





SENSE 


CSENSE 


VCCSENSE_N 





Tonenee 


SENSE 


VCCIOSENSE_P 





TOSENSE 


SENSE 


VCCIOSENSE_N 





SENSE 


SENSE 


AXG_SENSE_P 





SENSE 


SENSE 


AXG_SENSE_N 





LSENSE 


SENSE 


VDDO_ SENSE P 





LSENSE 


SENSE 


VDDQ_SENSE_N 





LSENSE 


SENSE 


AXG_VALSENSE 





LSENSE 


SENSE 


AXG VALSENSE 





LSENSE 


CSENSE 


VCC_VALSENSE 





LSENSE 


SENSE 


VCC_VALSENSE, 





VIDALERT_L 





VIDSCLK 





|_VIDSOUT 





PCL 


E_ SSD _R2 


D 


C p<3..0> 





PCI 


E_SSD_R2 


D. 


C_N<3..0> 





PCI 


E_SSD_R2 


D. 


P<3..0> 





PCL 


E_ SSD R2 


D 


N<3..0> 





PCI 


E_SSD_D2 


R 


C_p<3..0> 





PCL 


E_SSD_D2 


R 


C_N<3..0> 





PCI 


E_SSD_D2 


R 


P<3..0> 





PCL 


E_SSD_D2 


R 


N<3..0> 





PCL 


E_CLK100. 


1M. 


SSD_P 





PCL 


E_CLK100 


M. 


SSD_N 
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DP. 


TBTSNKO 


ML 


P<3..0> 





DP. 


TBTSNKO 


ML 


N<3..0> 





DP 


TBTSNKO 


ML 


Cc p<3..0> 





DP. 


TBTSNKO 


ML 


C_N<3..0> 





DP. 


TBTSNKO 


AU: 


IXCH_P 





DP. 


TBTSNKO 


AU: 


XCH. 





DP. 


TBTSNKO 


AU: 





DP. 


TBTSNKO 


AU: 


N 
XCH_C_P 
XCH_C_N 





DP. 


TBTSNK1 


ML 


P<3..0> 





DP. 


TBTSNK1 


ML 


N<3..0> 





DP. 


TBTSNK1 


ML 


C_P<3..0> 





DP 


TBTSNK1 


ML 


Cc _N<3..0> 





DP. 


TBTSNK1 


AU. 


IXCH_P 





DP. 


TBTSNK1 


AU: 


XCH. 





DP 


TBTSNK1 


AU: 





DP. 


TBTSNK1 


AU: 


N 
XCH_ C 
XCH_C. 





P<3..0> 





N<3..0> 





C_P<3..0> 





QUU0 


C_N<3..0> 





AUX_CH_C_P 





AUX CH CN 





AUXC. 


HL 


P 





AUXC. 


HL 


N 





AUXC. 


HL, 





AUXC. 


HL, 








QU00 

















PCIe SSD 
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SATA Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


PCH Net Properties 








SATA_80D 





80_OHM_DIFF 


80_OHM_DIFF 





80_OHM_DIFF 


80_OHM_DIFF 





80_OHM_DIFF 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 














4x_DIELECTRIC 











SOURCE: 471984_Chief_River_MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. 


UART Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





UART_45S 


4S_OHM_SE 45_OHM_SE 





4S_OHM_SE 





45_OHM_SE 


45_OHM_SE 





45_OHM_SE 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





2x_DIELECTRIC 








USB 2.0 Int 


Constraints 





PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





PCH_USB_RBIAS 


STANDARD 


STANDARD 


STANDARD 


STANDARD 








80_OHM_DIFF 


80_OHM_DIFF 


80_OHM_DIFF 


80_OHM_DIFF 





80_OHM_DIFF 














LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 














2x DIELECTRIC 

















4x_DIELECTRIC 











SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1. 


USB 3.0 Interface Constraints 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





USB3_PCH_TX 


USB3_PCH_TX 


USB3_TX2TX 


USB3_TX2TX 


TOP, BOTTOM 


5x_DIELECTRIC 





USB3_PCH_RX 


USB3_PCH_RX 


USB3_RX2RX 


USB3_RX2RX 


TOP, BOTTOM 


5x_DIELECTRIC 





USB3_PCH_TX 


*_PCH_TX 


USB3_TX2OTHERTX 


USB3_TX2OTHERTX 


TOP, BOTTOM 


5x_DIELECTRIC 





USB3_PCH_RX 


*_PCH_RX 


USB3_RX2OTHERRX 


USB3_RX2OTHERRX 


TOP, BOTTOM 


5x_DIELECTRIC 





USB3_PCH_TX 


TOP, BOTTOM 


7%_DIELECTRIC 





USB3_PCH_RX 


USB3_RX2TX 


USB3_RX2TX 


TOP, BOTTOM 


7x_DIELECTRIC 





USB3_PCH_TX 


USB3_2O0THERHS 


USB3_2O0THERHS 


TOP, BOTTOM 


6x_DIELECTRIC 





USB3_PCH_RX 


USB3_2OTHERHS 


USB3_2OTHER 


TOP, BOTTOM 


5x_DIELECTRIC 





USB3_PCH_TX 


USB3_2O0THERHS 








USB3_PCH_RX 


USB3_2O0THERHS 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 








USB3_PCH_TX 


USB3_20THER 


USB3_TX2TX 


2. 5x_DIELECTRIC 








USB3_PCH_RX 














USB3_20THER 


USB3_RX2RX 


2. 5x DIELECTRIC 











SOURCE: 471984_Cheif_River_MS_PDG_1.0 and the spacing rule is 


USB3_TX2OTHERTX 


4x_DIELECTRIC 





USB3_RX2OTHERRX 


4x_DIELECTRIC 





USB3_TX2RX 


6x_DIELECTRIC 





USB3_RX2TX 


6x_DIELECTRIC 





USB3_2O0THERHS 


4x_DIELECTRIC 





USB3_2OTHER 








3x_DIELECTRIC 














adjusted per SI team feedback. 


ELECTRICAL_CONSTRAINT_SET 


PHYSICAL 


NET_TYPE 


SPACING 





SATAICOMP 





uB1_up 


HUB UP _P 





yup up 


HUB_UP_N 





Br 


BT 





Br 


BT 





BI 





BT 























TPAD SPI _MOSI USB P 





TPAD _SPI_MISO_USB_N 





USB_TPAD_M_P 





USB_TPAD _M 








N 
USB_SDCARD_P 
USB_SDCARD_N 








TPAD _SPI_MOST 





TPAD _SPI_MISO 





TPAD _SPI_CLK 





U00 OORUTY YQUROEROVUOY Y 


USB_EXTA_P 





USB_EXTA_N 





SMC_DEBUGPRT_TX 





SMC_DEBUGPRT_RX 





USB2_EXTA_MUXED. 





USB2_EXTA_MUXED. 





USB2_EXTA_MUXED. 





USB2 EXTA MUXED 





USB3_EXTA_D2R 





USB3_EXTA_D2R 





USB3 EXTA R2D 





USB3_EXTA_R2D 





USB3_EXTA_D2R 





USB3_EXTA_D2R 





USB3_EXTA_R2D 





USB3_EXTA_R2D 





USB3_EXTA_R2D 





10. fo fs fs fs fe fe bo fe fo 


USB3_EXTA_R2D 





USB_EXTB_P 





USB_EXTB_N 





USB3 EXTB 





USB3_EXTB 





USB3_EXTB 





USB3_EXTB 





USB3_EXTB 





USB3_EXTB 





USB3_EXTB 





USB3_EXTB 





NC _USB3RPCIE 








NC_USB3RPCIE 





NC_USB3RPCIE 





NC_USB3RPCIE 





USB3_SD_D2R 





USB3_SD_D2R 





USB3_SD_R2D 





USB3_SD_R2D 





SR_RBIAS 


PCH _USB_RBIAS 





DIFECLE UNUSED 


PCIE_CLK100M_PCH_P 





DIFFCLE UNUSED. 


PCIE_CLK100M_PCH_N 





DIFECLE UNUSED 


PCH_CLK96M_DOT_P 





DIFECLE UNUSED 


PCH_CLK96M_DOT_N 





DIFFCLE UNUSED. 


PCH_CLK100M_SATA_P 





DIFECLE UNUSED 


PCH_CLK100M_SATA_N 





PCH_CLK14P3M_REFCLK 





QUOGVOGY DURUGVOT YOROURORY YOCUNROURUORUT YOY 

















USB Hucopyb nets 


TP SPI nets 


USB EXTA nets (Right USB port) 


USB EXTB nets (Left USB port) 


PCH Constraints 
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LPC Bus Constraints PCH Net Properties 








ALLOW ROUTE NET_TYPE, 


ON LAYER? 


PHYSICAL _RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP Clock Net Properties 


ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 








NET_TYPE 
STANDARD 





LPC_45S 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD e 


ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 





LPC_AD<3..0> 
LPC_FRAME_L 
LPCPLUS_RESET_L 

LPC CLK24M SMC 
LPC_CLK24M_SMC_R 
LPC_CLK24M_LPCPLUS 
LPC CLK24M LPCPLUS R 








CLK_LPC_45S 45_OHM_SE __OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD 


SYSCLK_CLK32K_RTCX1 
































SYSCLK CLK25M CAMERA 
CLK25M_CAM_CLKP 
CLK25M_ CAM XTALP_R 
CLK25M CAM XTALP 
CLK25M_CAM_XTALN 
CLK25M_CAM_CLKN 


SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 

















3x_DIELECTRIC 











UO0U0YU 


CLK_LPC 4x_DIELECTRIC 





























SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3. 





SMBus Interface Constraints SYSCLK_CLK25M 


SYSCLK_CLK25M 


seus SMBUS_PCH_ CLK 
sMpus SMBUS_PCH DATA 
sMpus SML_PCH_0_CLK 
seus. SML_PCH_ 0 DATA 
seus. SMBUS SMC 1 SO 
seus. SMBUS_SMC_1_S0 











ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER GN LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 














TOP, BOTTOM 50_OHM_SE 50_OHM_SE 50_OHM_SE 50_OHM_SE 


SYSCLK_CLK25M_X1 
SYSCLK CLK25M_ X2 
SYSCLK_CLK25M_X2_R 
SDCLK_CLK25M_X2 











STANDARD STANDARD 








45_OHM_SE 4_OHM_SE 45_OHM_SE 45_OHM_SE 
































SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





2x_DIELECTRIC 


BIT CLK 





BIT CLK _R 





SDCLK CLK25M X2_R 





SDSCLK_CLK25M_X1 





UOVUTY UO YOYOU Y 








SYNC 
SYNC_R 
RST_R_L 
RST_L 
SDINO 
SDOUT 
SDOUT 

















HD Audio In Constraints 














ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








HDA_45S 45_OHM_SE __OHM_SE 45_OHM_SE 4S_OHM_SE STANDARD STANDARD 
































SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 





PM_CLK32K_SUSCLK_R 
SMC_CLK32K 
SPI_CLK_R 
SPI_CLK 
SPI_MOST 
SPI_MOST 
SPI_MISO 
SPI_MISO 
SPI_CSO_R_L 

SPI CSO L 
SPI_SMC_CLK 
SPI_SMC_MOST 

SPI_ SMC MISO 
SPI_SMC_CS_L 
SPI_MLB_CLK 
SPI_MLB_102_WP_L 
SPI_MLB_I03_HOLD_L 
SPI_MLB_CS_L 
SPI_10<2> 
SPI_I02_R 
SPI_I0<3> 
SPI_I03_R 


2x DIELECTRIC pM_ sus CLE 














SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905 








SIO Signal Constraints 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYERS? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











STANDARD STANDARD 





CLK_SLOW_ 45_OHM_SE 5_OHM_SE 45_OHM_SE 4S_OHM_SE 


























SPACING_RULE_SET —TO-LINE SPACING WEIGHT 











CLK_SLOW 4x_DIELECTRIC 














SPI Interfa Constraints 











ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








45_OHM_SE 45_OHM_SE 45_OHM_SE 4S_OHM_SE STANDARD STANDARD 
































SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 








SPI 4x_DIELECTRIC 














CIULSLOLOLULOLOLOLOLOLUTSLOLOLOLOLOLOLS LOOM OLULULOLOL OLS LOLOme Ler teLeLt 


XDP Constra 





ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





AP_R2D. 
AP_R2D 
AP_R2D 
AP_R2D 
AP_D2R 
AP_D2R 
CLK100M 
CLK100M 





PCH_45S 45_OHM_SE 45_OHM_SE 45_OHM_SE 4_OHM_SE STANDARD STANDARD 





























SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 











PCH_ITP 2:1_SPACING 














DisplayPort 








ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


TBT R2D P<3..0> 
TBT_R2D_N<3..0> 
TBT_R2D_C_P<3..0> 
TBT_R2D_C_N<3..0> 
TBT_D2R_P<3..0> 
TBT_D2R_N<3..0> 
TBT_D2R_C_P<3..0> 
TBT_D2R_C_N<3..0> 
CLK100M TBT P 
CLK100M_TBT_N 








DP_80p 80_OHM_DIFF 80_OHM_DIFF 80_OHM_DIFF 80_OHM_DIFF 80_OHM_DIFF 





























SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 








DP_2pP 3x_DIELECTRIC DP_2pP TOP, BOTTOM 4x_DIELECTRIC 











DP_2OTHERHS 4x_DIELECTRIC DP_2OTHERHS TOP, BOTTOM 6x_DIELECTRIC 








DP_2OTHER 3x_DIELECTRIC DP_2OTHER TOP, BOTTOY 4x_DIELECTRIC LK100M TRT 








LK100M TRT 





DP_AUX 3x_DIELECTRIC DP_AUX TOP, BOTTOM 4x_DIELECTRIC 





























CLK100M 
CLK100M 











NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





DP_Tx DP_2DP 








DP_Tx DP_2OTHE! 











DP_Tx DP_2OTHERHS 








DP_Tx DP_2OTHER 




















CAMERA, 
CAMERA, 
CAMERA, 
CAMERA, 
CAMERA, 
CAMERA, 
CAMERA, 
CAMERA, 
CLK100M 
CLK100M 
CLK100M 
CLK100M 























09/14/2014 





System Clock Signal Constraints 








ALLOW ROUTE 
ON LAYER? 


PCH Constraints 2 
SCH_NUM> 


REVISTON 


PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








CLK_SLOW_45s 45_OHM_SE 45_OHM_SE 45_OHM_SE 4_OHM_SE STANDARD STANDARD 











UOVVOQOURNI DOU OU DURYOOROUD VOQOURYY 
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CLK_25M_45S 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD 



































SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 
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CLK_SLOW 2x_DIELECTRIC 

















CLK_25M 


























Memory Bus Constraints Memory Net Properties 


ALLOW ROUTE 
ON LAYER? 








NET_TYPE 
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 


PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








MEM_40S 40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE CLK P<0O> 


CLK _N<0> 
CLK P<1> 
CLK N<1> 
CS L<1..0> 
ODT<0> 
CKE<1..0> 
CKE<3..2> 
CAA<9..0> 
CAB<9..0> 
DO<7. .0> 
DOQ<15..8> 
DOQ<23..16> 
DOQ<31..24> 
DO<39. .32> 
DOQ<47. .40> 
DO<55..48> 
DO<63. .56> 
DOS P<0> 
DOS _N<0> 
DOS P<1> 
DOS N<1> 
DOS P<2> 
DOS N<2> 
DOS P<3> 
DOS N<3> 
DOS P<4> 
DOS _N<4> 
DOS P<5> 
DOS _N<5> 
DOS P<6> 
DOS _N<6> 
DOS P<7> 
DOS _N<7> 


MEM LKO MEM 70D MEM CLK 








MEM_50S 50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE MEM LKO MEM_70D MEM_ CLK 








MEM LK1 MEM 70D MEM CLK 





MEM_70D =70_OHM_DIFE =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF 
MEM LK1 MEM 70D MEM CLK 








MEM_73D =73_OHM_DIFF =73_OHM_DIFF =73_OHM_DIFF =73_OHM_DIFF =73_OHM_DIFF =73_OHM_DIFF MEM. TRI MEM_40. MEM_CTRI 



































MEM TRI MEM_40 MEM CTRI 





MEM KEO MEM 40 MEM cmp 





MEM KEI MEM 40 MEM cmp 





MEM MD O. MEM 40 MEM cmp 


Spacing Rule Sets 








MEM. MD1 MEM_40 MEM_cMp 
MEM_A_DOQ_B MEM_40 MEM. 
MEM_A_DQ_B MEM_40 MEM. 
MEM_A_DOQ_B MEM_40 MEM. 
MEM_A_DOQ_B MEM_40 MEM. 
MEM_A_DOQ_B MEM_40 MEM. 
MEM_A_DOQ_B MEM_40 MEM. 
MEM_A_DOQ_B MEM_40 MEM. 
MEM_A_DOQ_B MEM_40 MEM, 
MEM_A_DQSO MEM_70D MEM_A_DQS_O 
MEM_A_DQSO MEM_70D MEM_A_DQS_O 
MEM_A_DQS1 MEM_70D MEM_A_DQS_1 
MEM_A_DQS1 MEM_70D MEM_A_DQS_1 
MEM_A_DdQ. MEM_70D MEM_A_DOS. 
MEM_A_DdQ. MEM_70D MEM_A_DOS. 
MEM_A_DdQ. MEM_70D MEM_A_DOS. 
MEM_A_DoQ. MEM_70D MEM_A_DOS. 
MEM_A_DQ. MEM_ 70D MEM_A_DOQS_4 
MEM_A_DdQ. MEM_70D MEM_A_DOS_4 
MEM_A_D9Q. MEM_70D MEM_A_DOQS_5 
MEM_A_DdQ. MEM_70D MEM_A_DQS_5 
MEM_A_DQ. MEM_70D MEM_A_DQS_6 
MEM_A_D9Q. MEM_70D MEM_A_DQS_6 
MEM_A_DdQ. MEM_70D MEM_A_DOS. 
MEM_A_DdQ. MEM_70D MEM_A_DOS. 





SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 








MEM_DATA2SELF =2x_DIELECTRIC ? 











MEM_DATA2OTHERMEM =8x_DIELECTRIC 








MEM_DQS2OWNDATA =3x_DIELECTRIC 











MEM_CMD2CMD =3x_DIELECTRIC 








KERERERBRER 


MEM_CMD2CTRL =3x_DIELECTRIC 














MEM_CTRL2CTRL =3x_DIELECTRIC 

















MEM_CLK2CLK =6x_DIELECTRIC 











MEM_2OTHERMEM =4x_DIELECTRIC 











MEM_2PWR =2x_DIELECTRIC 

















MEM_2GND =2x_DIELECTRIC 











MEM_2OTHER =6x_DIELECTRIC 



































Memory to Power Spacing 











NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET 

















MEM_PWR MEM_* * MEM_2PWR MEM_70D MEM_TERM MEM_73D 











> YD fee fe Ye fe > fee fa Pi fee > fie i Pi fi Po ti Ye fi | fi ti > fi | Ni fi > [> p> D> [> [> 


MEM_PWR * DEFAULT MEM_40S MEM_TERM MEM_50S 























CLK _P<0> 
CLK _N<0> 
CLK P<1> 
CLK _N<1> 
CS L<1..0> 
ODT<0> 
CKE<1..0> 
CKE<3..2> 
CAA<9..0> 
CAB<9..0> 
DO<7. .0> 
DOQ<15..8> 
DO<23..16> 
DOQ<31..24> 
DOQ<39. .32> 
DO<47. .40> 
DQ<55..48> 
DO<63..56> 
DOS P<0> 
DOS _N<0> 
DOS P<1> 
DOS _N<1> 
DOS P<2> 
DOS N<2> 
DOS P<3> 
DOS _N<3> 
DOS P<4> 
DOS _N<4> 
DQS P<5> 
DOS _N<5> 
DOS P<6> 
DOS _N<6> 
DOS P<7> 
DOS _N<7> 


MEM _B_CLKO 
MEM B_CLKO 
MEM B_CLE1 
MEM B_CLE1 
MEM _B_CTRI 
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